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THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To expand the reference 
frequency difference between a basic mode and a higher 
mode and to facilitate the adjustment and setting of a 
resonance frequency. 

SOLUTION: A series inductance component is added locally, 
by partially forming a meander type pattern 4 in a maximum 
resonance current area Z of the higher mode (secondary 
mode) of a feeding radiation electrode 3, and consequently 
the electrical length per unit length is made longer than any 
other area. Through this constitution, the resonance 
frequency difference between the basic mode and higher 
mode can be controlled and varied substantially. The value 
of the series inductance component varies with the number 
and interval of lines of the meandering type pattern 4 and 
the resonance frequency of the secondary mode can be 
varied, independently of the resonance frequency of the 
basic mode. The surface-mounted type antenna 1, having 
multiband- adaptive frequency characteristics meeting the 
needs can efficiently be designed, without big design 
alterations. 
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(z 2) »_bia«j 0 i&^ffi 1 3 t&Fm&mffimnm 
1 4fn<Dmtt#cfiwmtti\zwt»bti&ztbtzZo 

ffi«Z (Z2) ^K^K ? bfc^ 

[0 0 7 6] *fc> IHI 2 (b) ^^i-fJ-Ctt, 1WIBJB 

1 (DH*^ffi^j^bfcm 1 cr)^®n^r>^^ 1 co 

z> 0 z<Dm&\ch, _biBmi2 (a) t mm^ 2^ 
-b*<Dm±&mmMm&z (Z2) ic&vzs.t^yw: 

ft 60 rcofci6 > rcomi2 (b) ^-r^j-cf^ ^ r 

**fi8»c icg<5v^c^«Wfttt^K >-^^ * 
co>a-ti-coiE^J-f ^ ^ 2 Ko** 

Z (Z2) \cmu£tiZZb ^rft5 0 
[0 0 7 7] ^btc, mi 2 (c) K^H-#|-ete, ffllB 

m i <DnMj&mwz7F bfcm i oMisiryft i 
(ommcmtLx, mteVHDm&mmsmmnmi 4^^ 

12 (b) tRIWc, 2ft*-KO***S«jK«*Z 

(Z2) tc^tts^r ^yt^o^ 0 ^— ^4ic^j^fi^; 
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#Ctcj£0 Lfc*«SftiBffl>f * fc 2 

&*-KeO**#M«ife$i«Z (Z2) iCtt^S-^ 
-5 £ £ £ ft So 
[0 0 7 8] ft*>\ JitB3fe^J**«5>C £r*»J/fi LT#« 

±1201 2 (a) - (c) ©»**c:R5eSti*t><o 

ik^mmmmmz izn K:±Biw*ft«*srK»fc 

[0 0 7 9] 3=fc, **^e— K£Kft*— K0>W#<O* 

2 (a) - (c) (c^#AttM0fltJftK:tt;t-c« S# 

KOf^^giWi Z ( Z 1 ) {C«Jf2® 2 0>3ttfc 
[00 8 0] * P> _h|2g! 12 ( a ) — ( c ) \Cife+ 

[0081] scorns (Dmmmmm\cxii\i, mm<om 

ttftf 1, f 2 0fW»dS*Sfc«or, RW-&*ft*S[ft 

t^ti- i *r*s^a*A< iwtw-s r S <b ^ 

^ffiHSiTyrt l O/hSWfc • {&^^ Mb 

[0 0 8 2] iWBat?B»»*5>CO*# *=Sr«r3E 

-rs - t ■C±l2*«»ftB?U>r ^#9 9 >-*j£#co*:# 



[0 0 8 3] «Tfc* »4O3ll6?g««S:KWr-6 0 ft 
[0 0 8 4] r<0»4 0||*«IB«^*5V^«r«ftft- 

RSfrs«c2ds»m^o«fts«*^»imflcK-^ 

cD4>ft< £ fc— *co**:#SS«t««Z^^Sixsa 

[0085] 1313 (a) tett*<0«««rJ*o*Wil§S 

(a) mm* 2 r* 2 mnmmfo 

co»«flc^ i 5 a tmnwK 1 5 b &«*&trf#ffi-c, 

-5c ±IB^Rm^o»mf*K- 15b 2#^e- Kco** 

#fii8£f«z (Z2) \zttfc-rzn#\zmm£tix^ 
s c 

[0 0 8 6] IWi 5 Kl, R«ffaflc2^*5»tS2»C'=e 
- KO*^*IlI^Z (Z2) Z«m\Ci& 

<Dn&£ r> h^mw^znoffimftK 1 5 b *&m-r 

m*mmMW8LZ (Z2) t^5yKIB©8i* s fto 

mwz (Z2) tfyi/ vm<n&ML\*1&m$MnM s co 
9MBS6lz&&m\zKVbtiX^Z><DX. ^115^3 0^ 

r2^-K^s^st»z (Z2> 

[0 0 8 7] rcoJ:9{c, rcDUl 1 3 (a) \C^McW 

am»^«cz (Z2) (^stsastM^Wi 9 1> 
z (Z2) \^mi%m^m4>y?* > s*j&ft$:m$z 

^Z>Z-t So o* U , 1 5 b 

So 

[0 0 8 8] ^fc, HI 13 (b) tc:tt-t(Dfl&o*ft:«d5 
^$t^TV^So ^OgIl3 (b) -Cfi, mrlS^lcoHJS 
^««lC^U^01(O«j«^{i^St*^, ±12013 

(a) £H3«fc, mm#i&m'(>'y?*>xttMmffin 
&t i>xmmi-z>mn&)i 1 5 b $r 2 #^e- k©*** 
sa«««z <Z2) \cttj&-rz$m (o^«9. 
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CC0EI13 (b) fc^i-A*«"C», -bflaW«** s i*V^ 

m&z (Z2) tctt, *Ti/?yt<D/<#— >4\z&zm 

c msb bfctwittftJM * >x&&&m\\ 

[0 0 8 9] ft*3, _tf2cO*D<. asff«fl-»Sr*Jffl bT 

(a) , (b) <Dmmzm7££tiz>h<z>-?i*ft<, m* 

ft3S*<D*«B£«9#So _bl5^ll3 (a) , 

(b) {^i-#A#«-e», *»WW*«r*U« UT. 2 

»:*-k<o**:*ib««««z (Z2) icmm-i^y? 

(Zl) fcJB»«»»*r««bfcfWB»K»l>f 

Wc. KO»**«lt«**Z (Zl) 

(c*tJS-TSSi«fr»ff 2 ©UHMcJilEO «fc 5 ft^MSftS: 

fkfi-i 5 b$rgae-rs 0 

[0 0 9 0] SSRm#fl-£*M!b-C\ £#*-K 

v\> r<0*&U:fit, g**— K t 2 ft*— Kco 

tbzffin^&jwnntbft i 5 b&iae-t-5 0 

[0 0 9 1] Sfcfcl. ±|BE113 (a) , (b) IC^H" 

a, 1 5b<Dm&mz&*>mf&tstix^tii>K 

K£SSft*- K<£>— ;frfc£vM*P^coS;^£ll 
£S5ft*— Ko— **>«v>tt^o*^:*a«j««*Z 

[0 0 9 2] £(b\C, -JilBHl 3 (b) (r^^J-C^ 

giryrtic, ro!B4(o38*»tt«^*5v>r4«f*r 

WW©«M7yftlC, ^ com 4 CO ^ 



< > swbss i 3 <o^%mmRm<o h^i oj^jko 

[0 0 9 3] ±|a!Ul3 (a) s (b) tC^-f 

/4i©t©^ ^^K*S6-K»a«a,/4#sa 

cofcco^. ^^KSHS • 4 «Btf>fctD^ 

»Wft#/8«:«*.-CfcJ:i\, £«>»&fc:t>, ±fBbfc£ 

[0 0 9 4] r com 4 <n%W&1&m\Z- Xtitt. g**- 
K^iiSft*— Kco*J>ft< £ t-*oS^*fi««««Z 

dsasv^ffiWE^K * ^*f*»tffiSi«fr*Rttfc 
<DX, S**— K&5VM*Kft*~ K^»**a«t«« 

[0 0 9 5] ^Ti-> jR5<DH16»llB«S:»Wt"«. ft 

[0 0 9 6] rc0^5^jte^*WCfeV>X#««Jftr 

t0^m»cltmSi3^*5«te^*:*- K^iftft*- Kco- 
*fc5V^«:W*oift**S«*««z^»WW^iiC^K 
^ >-^^^ft^- bfc w t X&>Z> 0 

[0097] #/w^— ^co^m^cMm@3-cf^ 

Ell 4co^^pcoJ:9^ > ^co^y^/v 
co*d < ^mxtt 2 o»9fWR«**«Je-*-5 n t lex 

^M-r^c^^-c^^o ^(Dzk&mm^x, z.<om 
[oo9 8] r com 5 (Dmm^mm\cxir\^. —y^/v 

W:W*o**#««S£««Z^«3f»^E^|^ >-^^ * 

^<7)^ttfcSb*^^-r ^> r t t*x* So 

[0 0 9 9] ^Tt-, S56coHJfe^t»«l«rfftig*t-So ft 



[oioo] roJB6<z>HJ6»BW^*$v^»«»*r 

mmnimwm 3 1 mcm&mmtnm 2 0 &&&& 

[0101] 015. 016 ic^i-^-^ffi^MT ^ 

s 0 ^co^mst^««i 2 0 o^sik f 

»C^t5:^aoT, Ull 8 (a) 

tttr^-r x 5 1-> ^coM^m^©«2 0 
[0102] ±iBM^m»cttm® 2 ooacak 

f 2©ifi«ofljRft^Kfii-Sri:icj:oT, Hi 8 

(c) i: 5 ^coasj&sjfeitmffi 

2 0 tt&«£fe4tW£ 3 oS5#;*r- K<0#fi» £ 
Soffit ftO. *»*-K©JK»«ftfcBISwi:3ft«"C* 

So 

[0103] an ic^-r**®SI3SSr >y"^ix 

2<B(0«|jfettftStm«2 O (20a, 20 b) d*R 
W-fctlTl^*. r.tt 2 0 a, 2 0b<D 

6-£8MttK fa, f b §rtti€Hi^fof UT^ 

mi^iaot, Ens (b) tc^-r^si^ *sm 

S^tmS 3 cog^e- KMfcV vC 3 fOf^SKI b ft 
[0104] S^m^ttmS 20a, 2 0 b CO^ 

&sm&# fa, f b t-tn-eh/ffl^-ro-f b ur^s 

^ttmH 3 ©MR*- f 2 OStflcR£ 

■*-*££KJ:oT. 018 (d) 1^1" £ *S«#C 

ttms 3 ws^- Kicjst 3 m<Dm#mw:m t & 

[0105] jiia«ye«i*i*«a 2 o a , 20 
t-Ko*JWMf loiftfffcRjeu i^^Mia 

Jg/^&|& f 2 (^ia^ic^^-r 5 rfclcJ:*, 018 
(e) tc^f <t 5 ttWUWUi 3 (Ol*^- K t ss 

K t iSR*- W*«)JK#«{ls*rBfi w b &X 
[0106] JbiE0 1 5 ~0 l 7 fc3W-#ftf£«T?WU 



ffiW^ Lfc t n«offa^»*«r«-r« - 1 &X$ 

[0107] fc*5 % 0 1 5 ( a ) , ( b ) 
MSOt>COX$>5o 015 (a) "Ci*. ^r^ttOl 

i&mafeatma 2 o as»m#s# 2 o±b 2 a 

X^Z<DKtt\^X, 015 (b) Xft, ^T^AWS* 

^m^m^ 2 0 ttSfSttStt 2 coffiij® 2 c \£Mf&isti 

T*5»K 015 (a) , (b) lOTf^SI^giiry 
[0 10 8] £fc. 015(c), (d) \Z7F-r$rmM 

^giryrti(i^7yKIg • t»B«x/4*« 
SofctfrO*)*,, 015 (c) XXX* ^YZ/?VtO>W& 

wm^hm 2 0 immtmi* 2 <o«aa 2 d $ tit 

V^OtC*j-LT, 015 (d) -C», 5T:^JR<D«»& 

ntkMnm 2 0 2 <n±m 2 a ^ 2 e 

ic#ttT»j*s*i/ri^s 0 Sfcs His (c) xn, & 

15 (d) »mJSIt«ffi 3 

015 (c) , (d) ^ 
[0109] ±|B0 15 ( a ) — ( d ) ^^i"#*ffi^ 
2 OCOiWtl^^ WKfr[Rjte0<^f^BS^ 

^■fRiA^M^mscMma2 oom^o^ttco-<^ ha^* 
[oi io] z<nx o f&m&Mm&svn^ffiti 

«) , ^rm^aa 3 i ^^s^citaa 2 0 «sv>icffi5i 
m-rzk&xzzzttteY). &mmk<on&b#c\c, 
-rz>zb&x%z>o 

[0111] t$b\Z. 016(a), (b) \C7jk-r&& 

*gIOt)^-efc5 0 016 (a) xvt. s.T^yikcD 

m&m.m*nm 2 0 »Rt#s» 2 co _t® 2 a ^bwa 

2d\Z»Y}XMf$,£tlX^Z><D\Zttl'X* 016 (b) 

-m, ^ r v^o^^rm^ma 2 0 2 

CDffiiJ® 2 c ^j^avT*^, 016 (a) , (b) [C 
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[0112] zbi^ hi 6 (c) , (d) ic^-t-** 

Sioto-cfc*. hi 6 (c) -of*, ^ry^os 

2 o 2 oao® 2 d 

tv^oicml-c, hi 6 (d) -m, ^rv^co^ 
*&majtm^ 2 0 ttJiiBRmfr«ff 2 2 a twm 

2 elzmoXte&ZtlX^Z. ifcfc, Hi 6 (c) X 

T, Hi 6 (d) -cwu *&S«citmai 3 co(Bti-JS#Jd^ 

€>te«»flUc»itr«i3f*«-e«>6o hi 6 ( c ) , 
(d) icTjk-t&mmmmmy^'ri- 1 f^-bisffia^^^ 
^xmzm&tzmf&x&Zo 

[0 113] ±1BH1 6 (a) - (d) \Z7jvr&Mr#m 

*titz.mmx& *> , mi&mtmwm 2 0 <z>s*;s#«« 
m 3 a t m&mmtmm 2 0 ^t^t# 

W&BttMStixmi&Ztix^&o rcDHl6 (a) ~ 

(d) \z7F-t&&fcw<oia< s ±.m&nimnm s t m 
i&m&tt©^ 2 0 (D^m±m^mm <* , &tm* frxm 

[0114] H 1 7 (a) -(c) 
ft, W»LfcJ:5^ 2 m<Dte1&&M&t9 t & 2 0 a , 2 

*s****«SriB*.'ri^o HI 7 (a) - (c) ^ 

-r^frM-ci^ Hic^-r^ic, te&nmtnm 2 0 

[01 15] r cofg 6 coH^^^iJic J: fttf, ^m^cM 

us 3 1 M^m^tta® 2 0 e>*tra*«tt«^ 

[01 16] ft*5, ±|SH 1 5 -H 1 7 \£7jk*t&M:ftm 

xn, &Wtm9M3 |c«5it«lR8c d &— K^tMit 

^x&ft&mmmzHttzm&tisXh&^o 
±mm2<Dmmmmm\^vtzxo^ &mimnm3 



[0117] ^l;, ±1BfB3©j8*»«W^bfeJ: 

sr#uffi byt r> , ±e» i 4 (D^mmmm 
m<o 2 <>&±&mfr&t*titmf8,$:mirx, s#^— k 

[oi is] *fc. ±ibh i 5— hi 7 izTjk-t&m&n 

[0 119] £XTl-. »7<oj|*»JB«*KWt"5o n 

[0120] ^<om7<ommmmm\^^xmwim^^ 
t vz, i&ntmnM 3 1 m&ni$Mnm 2 0 
^thx^^^mmm^mr^'f-i^^^x, &mmtn 

m 3 tztfXitt < , M^mSdtm^i 2 0 Kfc^Mr- K 

\z.±m^mmmmm\^\^tctmm(om^m^xm^ 

x$>z 0 &wrrti&, z,<o%i (ommmmwx^ m& 
mtmnm 2 0 &mjmmm stnm\^ * 

m ft V <Dm^<D^ ^fitt t Wftofiv >««dSS551lc 
a 5IJ K J t ^ tt T ^ -5 filfig t fSt b T ^ -5 o 
[0121] -to«*«r»o«ffi|IKa!r ^x^- 1 (DM: 

ftmtmi 9 (a) - (c) , H20 (a) % (b) \C 
/T^ntV>6o Z.tlbm 19 (a) ~ (c) , H20 

(a) , (b) \c^-t&mmmmMT>7*-rix^ & 

— v4, 2 1 ictot, ^a®cttm^3 ^^^m^ttm 
? ^xj&ft&mmmctfM£tix\,^z>o 

[0122] #:fc5, _b!2H 19 ( a ) — ( c ) \C7jk*t& 
#c&M<Ob<OX$>*>* HI 9 (a) , (c) -CI*, j^m 

^^tr*5^ *&m»cttmis 3 ^ ^^fflsmm® 2 0 <o 
zz>h<Dxhz> 0 &it* mmc^ hi 9 (a) - (c) 
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[0 12 3] B20 (a) , (b) 0>«-*ifiX36 

CO^^-Cfc^, B2 0 (a) -Ctt, ±fB01 9(a), 

(c) 2:n«ic % i&mtmnmscDnfficnffiticD^? h 

j?fyBhtmm&if\*\bf&i,x^z> 0 si 20 
(b) -ett, ±15019 (a) ~~ (c) ^hahc, 
mtmm 3 0>ft*:s#$i* a * m&nmtmm 2o<dm 
jzngiwii&k&m£tix»i&£tix^&o 020 

(a) , (b) \*±3d l <D£*>tg:m&&ffi3LZ>Z fcKJio 

[0124] ^oi7onwi^icj:ti^ mm* 

«w-o*<* m^mmtmm2 0icmvxh, 
mmmrni^ ufc <t mm<D&&&w!Vxm&mimmm 

[0 12 5] ftjo, ^<D^7<DHlfe?gffi^l"er±, 019 
(a) - (c) % 020 (a) . (b) {Z&MfrW%^ 
bfc^, h*>Z>A,^ _h|S019 (a) — (c) , 02 0 

(a) , (b) \cm-r^MrWm\cm^n^i>(Dxnt£ 

V\ ±15019 (a) - (c) , 020 

(a) % (b) *&«aci*«ffi 3 t 

*>ofctf. Hft^e— K-Cttft < , S*^— K<z> 

izmuisXh&\<\ 

xh^\ 

[0 1 2 7] £<btC ±120 19 (a) — (c) ,02 

o (a) , (b) ic^-r#A«:«ttB»iajBa!"e*>ofc 
f * ^ :ad t> <o4$<Dm&m* w ^i^iryft 



<5o 

[0 12 8] EJlTlC ^SStt^KM&ttWi-*. r. 
<^»8<oSll6JgllR«jj:*3W-5iift36IStt, 02llc^-T 

* 3 1 ^3IC^IhIKM^3 2dSrtjB*tl/"C*5!9, Z<D 
®&m$L 3 2 «c±E#**«flB«lfc** Lfc4*#*«fifc «r 
fit * fc*ffiH§SSr >^-M $ tit ^ £ 0 

[0 12 9] ±|B«ff§!mfg«i3 0cDlH]KS*3 

2lcte, 02ll^i-«t5^ i3S«lHlK3 3 fcgfflUK 

3 4 ^MM^«3 sasj&asti-cv^o ±12 
£(££9, ±|BS6«IhIB3 3*3J:t«f&lHlK3 4icil6g 

ffl8fS«3 OlC&Wttt, ±«B5Sg««J9»^IiII»3 5 

[0130] r^8co^JS^«0»l^J:ttrf. 
-e, 2ooja«»»*<0«^oas3«&fr5 r. £ 

ds-c^^o j e:o±^> f&n>mm& 3 k** # ss*^- 

[0131] ±E#l8»«ffl«|-C3«^fe <t 5 i-. 

-efot), ^^i^^s^iir yft 1 ^it 5 : ^ 

[0 13 2] r^)l8Wtt±E*3a6«lB«^l83£ 

^tf. ±e»8osais»iiB«-e«:, mmmmti,xmft 
Mnmm3o&w\zi,xwLWL,tci)K -(D^wte, m& 

[0 13 3] 

^^«ssc*t«ai<z>««jS]js±ic^, sfc 

< ZltXfflffl'f 5 r t *5-e^ ^ - ^ ^ * 

xn&&<D&^mm*j&&£tix^z>m&\a*. ±iss 
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[0 13 4] ^E^H^^^ >xtitft<o*:f 

R£^M&«9. ^/v^VO' KS#*©r ^^Ktfco 
[0135] _b!Stf>r £ »9 , 0fa<^««»»tt«r» 

[0 13 6] «ftS<DSV>««Sr«j«"t--5>t«)^ii:yj>f 

jJfWKRtt btuTff^K * ^^^^#^D$nr 
c£ft<> ±.tZ<Dlin<m**:-Ftm]fc*-h-<D-jj& 

[0137] ^fc, &nmt9M&^v #/w<*— ^-e 

So ^«Sctt««^^^«Jl&««*««^ts^P> 

[0138] $e>^ m#m?<<zf<DmmnmMTi<'7" 



[0139] 

[0 14 0] ±IBLfci: 

[Hi] *»w^«5*ffi*36Sir^^<o*i(oiiias 

jR»ftmm4>*tmjE^*0-«Sr^- KWc^T*' 

[14] ^ r y^o/^-yi^its ^ r ^^^>f y 

[H6] Mi<Dmrn&mwtem?zft&?m&&y : ?> 

[@7] IBl^lOK^ttWl^WSWWftWrtSr^^^ 

j^-efcSo 

[BIO] J^»«R«^*3ltS»*^— K^***« 
[Bill S«EcoiiS»IS^^?y*-^SJ*^$r#*P-r5 

[HI 2] ^36^JC«5*®H^TV^<D^3<0^ 

[Hi 3] *%^(;:i5^®^Sr>ft(Df4 (O^ 
K»R«*^"rRWH"C*>6 0 

[ii4] *&miz&kzmmmm$iT>'"ri-e>ms<on 

*«ffl««r^i-RWH-C*>6o 
[Hi 5] ^P^^S^I^lryrt^e on 
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[eh 7] *»wi^5*ffi^sr 

[Hi 8] Hi 5 —Hi 7 \c&ri-&mwM&£i7>y"-r 

[Hi 9] ^Ii;#5ii^irymi7^ 

[HI] 



[0 2 2] ft3B«Sr^-r»WH-t?«>«« 
[^F-^col^^] 
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3 ^mmtmm 
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2 o 
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imi 7] 



[tai 9] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1] Have a dielectric base and an electric supply radiation electrode is formed in the top face 
which counters the mounting base of this dielectric base. An open end is prepared in the end side of 
this electric supply radiation electrode, an electric supply terminal or a grand jumper is prepared in 
an other end side, and the path of a current of flowing between the end side of said electric supply 
radiation electrode and an other end side is met. The short field of the electric merit per unit length, 
The surface mount mold antenna characterized by establishing the long field of electric length in the 
serial by turns. 

[Claim 2] Have a dielectric base and an electric supply radiation electrode is formed in the top face 
which counters the mounting base of this dielectric base. An open end is prepared in the end side of 
this electric supply radiation electrode, and an electric supply terminal or a grand jumper is prepared 
in an other end side. The maximum resonance current field of the basic mode containing the 
maximum current section from which it is on the path of the current which flows between the end 
side of said electric supply radiation electrode, and an other end side, and the resonance current of 
a basic mode serves as extremal value, The surface mount mold antenna characterized by adding 
the serial inductance component locally to both maximum resonance current both [ one side or ] of 
the higher mode containing the maximum current section from which the resonance current of the 
higher mode serves as extremal value. 

[Claim 3] A serial inductance component is a surface mount mold antenna according to claim 2 
characterized by being the pattern of the shape of MIAN DA formed in the electric supply radiation 
electrode. 

[Claim 4] A serial inductance component is a surface mount mold antenna according to claim 3 
characterized by narrowing MIANDAHike Rhine spacing and increasing the capacity between the 
Rhine. 

[Claim 5] Have a dielectric base and an electric supply radiation electrode is formed in the top face 
which counters the mounting base of this dielectric base. An open end is prepared in the end side of 
this electric supply radiation electrode, and an electric supply terminal or a grand jumper is prepared 
in an other end side. The maximum resonance current field of the basic mode which contains the 
maximum current section from which the resonance current of a basic mode serves as extremal 
value in accordance with the path of a current of flowing between the end side of said electric 
supply radiation electrode, and an other end side, The surface mount mold antenna characterized by 
adding the juxtaposition capacity component to the location of one side with the maximum 
resonance current field of the higher mode containing the maximum current section from which the 
resonance current of the higher mode serves as extremal value, or both locally as an equivalent 
serial inductance component. 

[Claim 6] Have a dielectric base and an electric supply radiation electrode is formed in the top face 
which counters the mounting base of this dielectric base. An open end is prepared in the end side of 
this electric supply radiation electrode, and an electric supply terminal or a grand jumper is prepared 
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in an other end side. The helical pattern which is missing from an other end side and follows said 
electric supply radiation electrode from an end side is formed. The maximum resonance current field 
of the basic mode containing the maximum current section from which it is on the path of the 
current which flows between the end side of said electric supply radiation electrode, and an other 
end side, and the resonance current of a basic mode serves as extremal value, The surface mount 
mold antenna characterized by adding the serial inductance component by which helical line spacing 
was narrowed locally to both maximum resonance current both [ one side or ] of the higher mode 
containing the maximum current section from which the resonance current of the higher mode 
serves as extremal value. 

[Claim 7] Have a dielectric base and an electric supply radiation electrode is formed in the top face 
which counters the mounting base of this dielectric base. An open end is prepared in the end side of 
this electric supply radiation electrode, and an electric supply terminal or a grand jumper is prepared 
in an other end side. The maximum resonance current field of the basic mode containing the 
maximum current section from which it is on the path of the current which flows between the end 
side of said electric supply radiation electrode, and an other end side, and the resonance current of 
a basic mode serves as extremal value, The adult dielectric for equivalent serial inductance addition 
rather than other parts in the location of the dielectric base of one side with the maximum 
resonance current field of the higher mode containing the maximum current section from which the 
resonance current of the higher mode serves as extremal value, or both as a serial inductance 
component [ a dielectric constant ] The surface mount mold antenna characterized by being 
prepared locally. 

[Claim 8] the surface mount mold antenna of any one publication of claim 2 to which it be on the 
path of the current which flow between the end side of an electric supply radiation electrode , and 
an other end side , and a dielectric constant be characterize by prepare locally the adult dielectric 
for equivalent serial inductance addition as a serial inductance component rather than other parts in 
the location of the dielectric base of one side of the maximum resonance current field of a basic 
mode , and the maximum resonance current field of the higher mode , or both thru/or a claim 6 . 
[Claim 9] Electric merits long field in an electric supply radiation electrode is the surface mount 
mold antenna according to claim 1 characterized by adding locally the serial inductance component 
of any one publication of claim 3 thru/or claim 7, and electric merit being long. 
[Claim 10] It is the surface mount mold antenna of any one publication of claim 1 characterized by 
to prepare the non-supplied electric power radiation electrode other than an electric supply 
radiation electrode in a dielectric base, to accomplish a non-supplied electric power radiation 
electrode with the resonance wave in the one or more modes in the basic mode of said electric 
supply radiation electrode, and the higher mode, and the configuration which double-resonates, and 
to attain broadband-ization of the mode wave which double-resonates thru/or claim 9. 
[Claim 1 1] A non-supplied electric power radiation electrode is the surface mount mold antenna 
according to claim 10 characterized by establishing the short field of the electric merit per unit 
length, and the long field of electric length in the serial in order in accordance with a current path. 
[Claim 12] The surface mount mold antenna according to claim 10 characterized by adding locally 
the serial inductance component of any one publication of claim 2 thru/or claim 6 to both the 
maximum field of the double resonance mode current which double-resonates for the current path 
of a non-supplied electric power radiation electrode at the basic mode of an electric supply 
radiation electrode, and maximum both [ one side or ] of the double resonance mode current which 
double-resonates to the higher mode of an electric supply radiation electrode. 
[Claim 13] The surface mount mold antenna according to claim 10 or 12 with which a dielectric 
constant is characterized by preparing locally the adult dielectric for equivalent serial inductance 
addition rather than other parts in the location of one of the maximum field of the double resonance 
mode current which double-resonates to the basic mode of an electric supply radiation electrode, 
and the maximum fields of the double resonance mode current which double-resonates to the higher 
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mode of an electric supply radiation electrode, or both in the dielectric base field by the side of a 
non-supplied electric power radiation electrode. 

[Claim 14] The direction of a vector of the flow of the current of an electric supply radiation 
electrode and the direction of a vector of the flow of the current of a non-supplied electric power 
radiation electrode are the surface mount mold antenna of any one publication of claim 10 
characterized by accomplishing with the abbreviation rectangular cross direction thru/or claim 13. 
[Claim 15] The communication device characterized by equipping the surface mount mold antenna 
of any one publication of claim 1 thru/or claim 14. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to communication devices, such as pocket mold 
telephone equipped with the surface mount mold antenna which can transmit and receive the signal 
(electric wave) of a different frequency band, and its antenna. 
[0002] 

[Description of the Prior Art] In recent years, the thing of-izing corresponding to the multi-band 
which can respond to two or more applications is demanded in commercial scene at one terminal 
like GSM (Global System for Mobile communication systems), and DCS (Digital Cellular system), 
PDC (Personal Digital Cellular telecommunication system) and PHS (Personal Handyphone System). 
The multifrequency antenna is proposed by JP,1 1-21491 7,A as an example of the surface mount 
mold antenna which can transmit and receive the signal of a different frequency band for meeting 
the demand. 

[0003] the conductor which a dielectric 105 is arranged on an earth plate 101, and has a notch 106 
on the top face of this dielectric 105 as this antenna is shown in drawing 22 (a) — a plate 102 is 
formed, and the electric supply signal supplied through a feeder 104 — a conductor — the current 
of a basic mode flows from a shorting-bar 103 side in the path of L1 towards the opposite side to a 
plate 102, and the current of the higher mode (this example 3rd mode) flows in the path of L3. 
Thereby, this antenna transmits and receives using two frequencies of the resonance frequency f1 
by the basic mode, and the resonance frequency f3 of the higher mode, as shown in the frequency 
characteristics of this drawing (b). 

[0004] In addition, on these specifications, what describes as a basic mode what has the minimum 
resonance frequency among two or more resonance modes defined beforehand, and has resonance 
frequency higher than it is described as the higher mode. Furthermore, it may distinguish and state 
also in the higher mode like the secondary mode, the 3rd mode, and ... sequentially from what has 
low resonance frequency. 

[0005] a common conductor like the above-mentioned example of a proposal — when passing the 
current of a basic mode and the higher mode towards an other end side from the end side on a plate 
102, the difference of the resonance frequency in each mode becomes settled according to the path 
length difference of the flow of a current, general — a conductor — the distance from the end side 
of a plate 102 to an other end side — criteria [ basic mode ] — carrying out — about [ of the 
effective wavelength lambda of this basic mode ] — it is set as one fourth of die length (a basic 
mode resonates with the setting resonance frequency of this basic mode by this setting length). 
From this, in order to resonate the higher mode with the resonance frequency of a setup, a 
difference must be given to the current path length of a basic mode. About this point, by forming a 
notch 106, the current path L3 of the higher mode is changed, and an adjustment setup of the 
resonance frequency f3 of the higher mode is carried out in the point that the current of the higher 
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mode serves as max, in the example of a proposal by lengthening the die length of the current path 

L3 by this change. 

[0006] 

[Problem(s) to be Solved by the Invention] the above-mentioned example of a proposal — setting - 
- a common conductor — since the signal of a basic mode and the higher mode is resonated using a 
plate 102 — a basic mode and the higher mode — respectively — the conductor according to 
individual — compared with the case where it resonates using a plate, the miniaturization of an 
antenna is possible, however, the tooth space in which the notch 106 is formed since the above- 
mentioned example of a proposal is the thing of a configuration of forming a notch 106 — a 
conductor — it must secure on a plate 102 and it is thought that trouble is caused to the 
miniaturization of an antenna. 

[0007] Moreover, since the example of a proposal is a method which is made to bypass a notch 1 06 
and increases the current path of the higher mode, its extent of change of the current alternate 
route corresponding to change (formation of a form status change of a notch 106) of the boundary 
length of a notch 106 is small. Therefore, it is thought that an adjustment setup of the resonance 
frequency difference of a basic mode and the higher mode cannot be carried out broadly. 
[0008] Furthermore, it is thought that it is not easy to adjust the boundary length (configuration) of 
a notch 106 and to control the resonance frequency of the higher mode correctly, and it is difficult 
to manufacture an antenna with high quality and reliability efficiently, and to offer it cheaply. 
[0009] The purpose can attain the miniaturization of equipment, moreover can turn an adjustment 
setup of the resonance-frequency difference of a basic mode and the higher mode up broadly, 
makes it possible to control with a precision sufficient in the setting frequency of a request of each 
resonance frequency of a basic mode and the higher mode both, and accomplishing this invention in 
view of the above-mentioned situation, is to offer efficiently the communication device equipped 
with a surface mount mold antenna with high quality and dependability, and its antenna cheaply. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
taken as a means to solve said technical problem with the configuration shown below. Namely, the 
surface mount mold antenna of the 1st invention Have a dielectric base and an electric supply 
radiation electrode is formed in the top face which counters the mounting base of this dielectric 
base. An open end is prepared in the end side of this electric supply radiation electrode, an electric 
supply terminal or a grand jumper is prepared in an other end side, and the path of a current of 
flowing between the end side of said electric supply radiation electrode and an other end side is 
met. The short field of the electric merit per unit length, It is considering as a means by which 
electric merits long field solves said technical problem with the configuration prepared in the serial 
by turns. 

[001 1] The surface mount mold antenna of the 2nd invention has a dielectric base, and an electric 
supply radiation electrode is formed in the top face which counters the mounting base of this 
dielectric base. An open end is prepared in the end side of this electric supply radiation electrode, 
and an electric supply terminal or a grand jumper is prepared in an other end side. The maximum 
resonance current field of the basic mode containing the maximum current section from which it is 
on the path of the current which flows between the end side of said electric supply radiation 
electrode, and an other end side, and the resonance current of a basic mode serves as extremal 
value, It is considering as a means to solve said technical problem with the configuration in which 
the serial inductance component is locally added to both maximum resonance current both [ one 
side or ] of the higher mode containing the maximum current section from which the resonance 
current of the higher mode serves as extremal value. 

[0012] The surface mount mold antenna of the 3rd invention is equipped with the configuration of 
invention of the above 2nd, and it constitutes as a description that a serial inductance component is 
the pattern of the shape of MIANDA formed in the electric supply radiation electrode. 
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[0013] The serial inductance component is constituted considering the surface mount mold antenna 
of the 4th invention being equipped with the configuration of invention of the above 3rd, MIANDA- 
like Rhine spacing being narrowed, and the capacity between the Rhine being increased as a 
description. 

[0014] The surface mount mold antenna of the 5th invention has a dielectric base, and an electric 
supply radiation electrode is formed in the top face which counters the mounting base of this 
dielectric base. An open end is prepared in the end side of this electric supply radiation electrode, 
and an electric supply terminal or a grand jumper is prepared in an other end side. The maximum 
resonance current field of the basic mode which contains the maximum current section from which 
the resonance current of a basic mode serves as extremal value in accordance with the path of a 
current of flowing between the end side of said electric supply radiation electrode, and an other end 
side, It constitutes as a description that the juxtaposition capacity component is locally added to 
the location of one side with the maximum resonance current field of the higher mode containing the 
maximum current section from which the resonance current of the higher mode serves as extremal 
value, or both as an equivalent serial inductance component. 

[0015] The surface mount mold antenna of the 6th invention has a dielectric base, and an electric 
supply radiation electrode is formed in the top face which counters the mounting base of this 
dielectric base. An open end is prepared in the end side of this electric supply radiation electrode, 
and an electric supply terminal or a grand jumper is prepared in an other end side. The helical 
pattern which is missing from an other end side and follows said electric supply radiation electrode 
from an end side is formed. The maximum resonance current field of the basic mode containing the 
maximum current section from which it is on the path of the current which flows between the end 
side of said electric supply radiation electrode, and an other end side, and the resonance current of 
a basic mode serves as extremal value, It constitutes as a description that the serial inductance 
component by which helical line spacing was narrowed locally is added to both maximum resonance 
current both [ one side or ] of the higher mode containing the maximum current section from which 
the resonance current of the higher mode serves as extremal value. 

[0016] The surface mount mold antenna of the 7th invention has a dielectric base, and an electric 
supply radiation electrode is formed in the top face which counters the mounting base of this 
dielectric base. An open end is prepared in the end side of this electric supply radiation electrode, 
and an electric supply terminal or a grand jumper is prepared in an other end side. The maximum 
resonance current field of the basic mode containing the maximum current section from which it is 
on the path of the current which flows between the end side of said electric supply radiation 
electrode, and an other end side, and the resonance current of a basic mode serves as extremal 
value, The adult dielectric for equivalent serial inductance addition rather than other parts in the 
location of the dielectric base of one side with the maximum resonance current field of the higher 
mode containing the maximum current section from which the resonance current of the higher mode 
serves as extremal value, or both as a serial inductance component [ a dielectric constant ] It 
constitutes being prepared locally as a description. 

[0017] The surface mount mold antenna of the 8th invention is equipped with the configuration of 
any one invention of the above 2nd - the 6th invention. It is on the path of the current which flows 
between the end side of an electric supply radiation electrode, and an other end side. The dielectric 
constant is constituted from other parts by the location of the dielectric base of one side of the 
maximum resonance current field of a basic mode, and the maximum resonance current field of the 
higher mode, or both considering the adult dielectric for equivalent serial inductance addition being 
locally prepared as a serial inductance component as a description. 

[0018] The surface mount mold antenna of the 9th invention is equipped with the configuration of 
said 1st invention, the serial inductance component from which electric merits long field in an 
electric supply radiation electrode constitutes any one invention of the above 3rd - the 7th 
invention is added locally, and electric merit is constituted considering being long as a description. 
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[0019] The surface mount mold antenna of the 10th invention is equipped with the configuration of 
any one invention of the above 1st - the 9th invention. The non-supplied electric power radiation 
electrode other than an electric supply radiation electrode is prepared in a dielectric base, and a 
non-supplied electric power radiation electrode is accomplished with the resonance wave in the one 
or more modes in the basic mode of said electric supply radiation electrode, and the higher mode, 
and the configuration which double-resonates. It constitutes as a description that broadband-ization 
of the mode wave which double-resonates is attained. 

[0020] The surface mount mold antenna of the 11th invention is equipped with the configuration of 
invention of the above 10th, and the non-supplied electric power radiation electrode is constituted 
in accordance with the current path considering the short field of the electric merit per unit length 
and electric merit's long field being established in the serial in order as a description. 
[0021] The surface mount mold antenna of the 12th invention is equipped with the configuration of 
invention of the above 10th. For the current path of a non-supplied electric power radiation 
electrode To the basic mode of an electric supply radiation electrode It is characterized by adding 
locally the serial inductance component which constitutes any one invention of the above 2nd - the 
6th invention to both the maximum field of the double resonance mode current which double- 
resonates, and maximum both [ one side or ] of the double resonance mode current which double- 
resonates to the higher mode of an electric supply radiation electrode. It is constituted. 
[0022] The surface mount mold antenna of the 13th invention is equipped with the configuration of 
the above 10th or the 12th invention. In the dielectric base field by the side of a non-supplied 
electric power radiation electrode To the basic mode of an electric supply radiation electrode A 
dielectric constant is characterized by preparing locally the adult dielectric for equivalent serial 
inductance addition rather than other parts in the location of one of the maximum field of the double 
resonance mode current which double-resonates, and the maximum fields of the double resonance 
mode current which double-resonates to the higher mode of an electric supply radiation electrode, 
or both. It is constituted. 

[0023] The surface mount mold antenna of the 14th invention is equipped with the configuration of 
any one invention of the above 10th - the 13th invention, and the direction of a vector of the flow 
of the current of an electric supply radiation electrode and the direction of a vector of the flow of 
the current of a non-supplied electric power radiation electrode are constituted considering having 
accomplished with the abbreviation rectangular cross direction as a description. 
[0024] The communication device of the 15th invention is constituted considering the surface 
mount mold antenna of any one invention of the above 1st - the 14th invention being equipped as a 
description. 

[0025] In invention of the above-mentioned configuration, on the path of the current in an electric 
supply radiation electrode, the pattern of the shape for example, of MIANDA is formed in both the 
maximum resonance current field of a basic mode, and maximum resonance current both [ one side 
or ] of the higher mode, a serial inductance component is added locally and the electric merit per 
unit is longer than other fields. This accomplishes an electric supply radiation electrode with the 
configuration that the long field of the electric merit per unit length and the short field of electric 
length are established in the serial by turns. 

[0026] As mentioned above, the resonance frequency difference of a basic mode and the higher 
mode can be changed by adding a serial inductance component to the maximum resonance current 
field of one side of a basic mode and the higher mode, or both locally, and lengthening electric merit. 
Moreover, moreover in independent, the resonance frequency in the mode in which the serial 
inductance component is added to the maximum resonance current field can be easily changed with 
other modes by changing the magnitude of the serial inductance component locally. Moreover, since 
the range in which modification adjustment of the resonance frequency by modification of the serial 
inductance component is possible is wide, it can carry out an adjustment setup of the resonance 
frequency difference of a basic mode and the higher mode broadly. It becomes possible from the 
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above-mentioned thing to offer easily the surface mount mold antenna which has the frequency 
characteristics suitable for needs called the formation of a multi-band of a terminal efficiently, and 
the degree of freedom of an antenna improves. Moreover, low cost-ization of a surface mount mold 
antenna can be attained and the quality and dependability of a surface mount mold antenna can also 
be raised. 

[0027] Furthermore, since it can form without increasing most area of an electric supply radiation 
electrode, as for a MIANDA-like pattern etc. in order to add the above-mentioned serial inductance 
component, the miniaturization of a surface mount mold antenna can be attained. 
[0028] 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning this invention 
is explained based on a drawing. 

[0029] The surface mount mold antenna of the 1st example of an operation gestalt is typically 
shown in drawing 1 (a). The surface mount mold antenna 1 of this 1st example of an operation 
gestalt is the thing of the dual band type which can transmit and receive the signal of two frequency 
bands, a basic mode and the higher mode (this 1 st example of an operation gestalt secondary mode), 
and is an antenna of direct excitation lambda / 4 resonance molds of non-grand mounting. Electric 
supply radiation electrode 3 grade is formed on the front face of the rectangular parallelepiped-like 
dielectric base 2, and this surface mount mold antenna 1 changes. In addition, in drawing 1 (a), each 
surface type voice of top-face 2a of the above-mentioned dielectric base 2, and side-face 2b and 
2c is illustrated in the state of expansion. 

[0030] As shown in this drawing 1 (a), it hangs on side-face 2b from top-face 2a of the above- 
mentioned dielectric base 2, the electric supply radiation electrode 3 is formed in band-like, and the 
pattern 4 of the shape of characteristic MIAN DA is locally formed in this electric supply radiation 
electrode 3 in this 1st example of an operation gestalt. Left end 3a of drawing of this electric supply 
radiation electrode 3 accomplishes with an open end, and free passage connection of the electric 
supply terminal 5 is made at the right end 3b side. Expanding formation is carried out at side-face 
2c from the right end 3b side of the above-mentioned electric supply radiation electrode 3, and this 
electric supply terminal 5 turns to a base side further. 

[0031] Moreover, the fixed earth electrode 6 (6a, 6b) which counters open end 3a of the above- 
mentioned electric supply radiation electrode 3 through spacing is formed in side-face 2b of said 
dielectric base 2. 

[0032] The above surface mount mold antennas 1 are mounted in the circuit board of a 
communication device by using as a mounting base the base (not shown) which counters top-face 
2a of the dielectric base 2. In addition, since this surface mount mold antenna 1 is a non-grand 
mounting mold, it will be mounted in the non-grand field formed in the circuit board of a 
communication device. 

[0033] The signal source of supply 7 and the matching circuit 8 are formed in the circuit board of a 
communication device, and flow connection of the electric supply terminal 5 of the surface mount 
mold antenna 1 will be made through the above-mentioned matching circuit 8 by mounting the 
surface mount mold antenna 1 in the circuit board at the signal source of supply 7. In addition, 
although the above-mentioned matching circuit 8 was included in the circuit board of a 
communication device, it is also possible to form in the front face of the dielectric base 2 as some 
electrode patterns. 

[0034] If a signal is supplied to the electric supply terminal 5 through a matching circuit 8 from the 
above-mentioned signal source of supply 7 in the condition that the surface mount mold antenna 1 
is mounted in the circuit board as mentioned above, the signal will be directly supplied to the 
electric supply radiation electrode 3 from the electric supply terminal 5. By this signal supply, a 
current flows towards open end 3a through the MIANDA-like pattern 4 from right end 3b of the 
electric supply radiation electrode 3. The electric supply radiation electrode 3 resonates by this, and 
transmission and reception of a signal are performed. 
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[0035] By the way, distribution of voltage is shown to drawing 2 for the general current distribution 
of the electric supply radiation electrode 3 by the continuous line for every mode with the dotted 
line again, respectively. In this drawing 2 , A edge side corresponds to the edge side by the side of 
signal supply of the electric supply radiation electrode 3 (the surface mount mold antenna 1 of 
drawing 1 the right end 3b side of the electric supply radiation electrode 3), and B edge side 
supports the other-end section side (the surface mount mold antenna 1 of drawing 1 the open end 
3a side of the electric supply radiation electrode 3) of the electric supply radiation electrode 3. 
[0036] As shown in this drawing 2 , it has the current distribution and distribution of voltage of a 
proper for every mode, respectively. For example, the maximum resonance current field Z containing 
the maximum current section Imax from which the resonance current of a basic mode serves as 
extremal value (Z1) is in the right end 3b side of the electric supply radiation electrode 3. The 
maximum resonance current field Z containing the maximum current section Imax from which the 
resonance current in the secondary mode which is the higher mode serves as extremal value (Z2) is 
located in the part to which the maximum resonance current fields Z in each mode [ in / so that it 
may say that it is in a center section mostly / the electric supply radiation electrode 3 ] of the 
electric supply radiation electrode 3 differ mutually. 

[0037] on the other hand, this invention person has a basic mode and the higher mode (secondary 
mode and 3rd mode) — it is — to both maximum resonance current fields Z If an inductance 
component is locally added to a serial along the energization direction of a current and the electric 
merit per unit length of the above-mentioned maximum resonance current field Z is made longer 
than other fields The current distribution and distribution of voltage in the mode in which the serial 
inductance component was added changed a lot, the resonance frequency difference of a basic 
mode and the higher mode changed a lot, and it noted that it was possible to control it. 
[0038] From this, in this 1st example of an operation gestalt, the MIANDA-like pattern 4 was 
partially formed in the maximum resonance current field Z in the secondary mode in the electric 
supply radiation electrode 3 (Z2), and it considered as the configuration which gives a serial 
inductance component locally to the maximum resonance current field Z in the secondary mode with 
the pattern 4 of the shape of this MIANDA. In this 1st example of an operation gestalt, by this the 
above-mentioned maximum resonance current field Z of the electric supply radiation electrode 3 
(Z2) The electric merit per unit length will become long rather than other fields of the electric 
supply radiation electrode 3, and the electric supply radiation electrode 3 is accomplished 
sequentially from a signal supply side (electric supply terminal 5 side) with the configuration that the 
long field Y1 of electric length, electric merit's short field Y2, and electric merit's long field Y3 were 
established in the serial. In addition, the equal circuit of the above-mentioned electric supply 
radiation electrode 3 is shown in drawing 1 (d). L1 shown in this drawing 1 (d) expresses the 
inductance component in the above-mentioned electric merit's short field Y1, L2 expresses the 
serial inductance component locally added with the MIANDA pattern 4 of the above, and this serial 
inductance component L2 is larger than the above-mentioned inductance component LI. Moreover, 
L3 expresses the inductance component in the above-mentioned electric merit's short field Y3, and 
this inductance component L3 is smaller than the above-mentioned serial inductance component L2. 
Moreover, C1 and C2 express the capacity between the electric supply radiation electrode 3 and a 
gland, respectively, and R1 and R2 express the flow resistance component in the electric supply 
radiation electrode 3, respectively. 

[0039] By forming the MIANDA-like pattern 4 in the maximum resonance current field Z in the 
secondary mode in the electric supply radiation electrode 3 partially as mentioned above, as shown 
in drawing 1 (c), the current distribution and distribution of voltage in the secondary mode were 
changing a lot, and became possible [ changing the resonance frequency difference of a basic mode 
and the higher mode, and controlling it ]. In addition, the current distribution and distribution of 
voltage of a basic mode at the time of forming the MIANDA pattern 4 of the above in the maximum 
resonance current field Z in the secondary mode (Z2) are shown in drawing 1 (b). As shown in this 
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drawing 1 (b), even if it forms the MIANDA-like pattern 4 in the maximum resonance current field Z 
in the above-mentioned secondary mode, the pattern 4 of the shape of that MIANDA does not have 
big effect on the current distribution and distribution of voltage of a basic mode. 
[0040] Moreover, a modification setup only of the resonance frequency f2 in the secondary mode 
can be mostly carried out easily in independent by changing the serial inductance component by the 
MIANDA pattern 4 of the above, without changing the resonance frequency f 1 of a basic mode. This 
is checked by experiment of this invention person. 

[0041] Adjustable [ of the magnitude of the inductance component of the MIANDA-like pattern 4 ] 
was carried out to the experiment by carrying out adjustable [ of the number of the MIANDA line of 
the MIANDA pattern 4 of the above ], and this investigated how each resonance frequency f1 and f2 
in a basic mode and the secondary mode would change. This experimental result is shown in drawing 
3 (a) and (b). The resonance frequency f2 in the secondary mode is changing in the direction which 
becomes low a lot as the MIANDA line number of the MIANDA-like pattern 4 increases and the 
inductance component of the MIANDA-like pattern 4 becomes large so that clearly also from this 
experimental result. The resonance frequency f2 in the secondary mode is changing in the direction 
which becomes high as the inductance component of the MIANDA-like pattern 4 will become small, 
if it puts in another way. 

[0042] On the other hand, the resonance frequency f1 of a basic mode is hardly changing 
irrespective of the change in the MIANDA line number of the MIANDA pattern 4 of the above 
(change in an inductance component). 

[0043] As shown also in the above-mentioned experimental result, it considers as the configuration 
which forms the MIANDA-like pattern 4 in the maximum resonance current field Z in the secondary 
mode in the electric supply radiation electrode 3 (Z2) partially, and adds a serial inductance 
component locally. By carrying out adjustable control of the magnitude of the inductance component 
of the pattern 4 of the shape of the MIANDA, an adjustable setup only of the resonance frequency 
f2 of the higher mode (secondary mode) can be carried out, without changing the resonance 
frequency f 1 of a basic mode. 

[0044] in addition — although the inductance component of the MIANDA-like pattern 4 can be 
changed by making a MIANDA line number fluctuate as mentioned above — other than this — being 
also alike — the MIANDA pitch d of the pattern 4 of the shape of MIANDA as shown in drawing 4 — 
**** — **** — the capacity which is things and is produced between MIANDA lines can be 
changed, and the inductance component of the MIANDA-like pattern 4 can also be made to 
fluctuate Moreover, changing the thinness of the MIANDA line of the MIANDA-like pattern 4 can 
also change the inductance component of the MIANDA-like pattern 4. 

[0045] In this 1st example of an operation gestalt, since the surface mount mold antenna 1 is 
formed as mentioned above, in the design stage of the surface mount mold antenna 1, resonance 
frequency of a basic mode can be made into the frequency of a setup by setting the die length from 
right end 3b to open end 3a of drawing 1 of the electric supply radiation electrode 3 as the die 
length of the abbreviation 1/4 of the effective wavelength lambda in a basic mode. Moreover, about 
the secondary mode, so that the resonance frequency in the secondary mode may turn into a 
frequency of a setup The magnitude of the serial inductance component of the pattern 4 of the 
shape of MIANDA currently formed in the maximum resonance current field Z in the secondary 
mode (Z2) is set up. By designing the MIANDA line number of the MIANDA pattern 4 of the above, 
and the MIANDA pitch d based on this setup, it can consider as the resonance frequency of a setup 
also in the resonance frequency in the secondary mode. 

[0046] According to this 1st example of an operation gestalt, since the MIANDA-like pattern 4 was 
partially formed in the maximum resonance current field Z in the secondary mode in the electric 
supply radiation electrode 3 (Z2), with the pattern 4 of the shape of that MIANDA, a serial 
inductance component can be locally added to the maximum resonance current field Z in the above- 
mentioned secondary mode (Z2), and electric merit can be made longer than other fields. Thereby, 
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the resonance frequency difference of a basic mode and the higher mode can be changed, and can 
be controlled. 

[0047] Moreover, in this 1 st example of an operation gestalt, the serial inductance component is 
locally added as mentioned above using the MIANDAHike pattern 4. Since it can carry out 
adjustable [ of the magnitude of the above-mentioned serial inductance component ] by changing 
the MIANDA line number of the MIANDA pattern 4 of the above, the MIANDA pitch d, the thinness 
of a MIANDA line, etc. Only by performing the design change of the MIANDAHike pattern 4, the 
electric merit in the maximum resonance current field Z in the above-mentioned secondary mode 
(Z2) can be lengthened very easily, and an adjustment setup of the resonance frequency f2 in the 
secondary mode can be performed easily. 

[0048] And an adjustment setup of the resonance frequency f2 in the secondary mode can be 
performed, without caring about the bad influence to the basic mode by modification of the above- 
mentioned serial inductance component, since an adjustment setup of the resonance frequency f2 in 
the secondary mode by modification of the serial inductance component (electric length) can be 
performed in the condition of having become independent of the resonance frequency of a basic 
mode mostly. Moreover, since it is possible to change the above-mentioned serial inductance 
component a lot, the control range which can change the resonance frequency f2 in the secondary 
mode can be made large. While the design degree of freedom of the surface mount mold antenna 1 
with the frequency characteristics suitable for the needs corresponding to a multi-band goes up 
from the above-mentioned thing, such a surface mount mold antenna 1 can be offered efficiently 
easily, and low cost-ization of the surface mount mold antenna 1 can be attained. 
[0049] furthermore, it mentioned above in the example of a proposal as shown in said drawing 22 — 
as — a conductor — since an adjustable setup of the resonance frequency of the higher mode was 
performed by forming the big notch 106 in a plate 102, and carrying out adjustable [ of the electric 
merit of the higher mode ] to it, there was a problem that equipment was enlarged, by forming the 
big notch 106. 

[0050] On the other hand, since resonance frequency of the higher mode is set up, and the 
formation field of the pattern 4 of the shape of that MIANDA is very small and it ends with this 1 st 
example of an operation gestalt by local addition of the above-mentioned serial inductance 
component by the MIANDA pattern 4 of the above, enlargement of the surface mount mold antenna 
1 can be prevented. 

[0051] Furthermore, as shown in this 1st example of an operation gestalt, by setting up the 
resonance frequency f2 in the secondary mode using the serial inductance component by the 
MIANDA pattern 4 of the above, control of the resonance frequency f2 in the secondary mode 
becomes easy, and it enables precision to improve resonance frequency f2 as the frequency of a 
setup. By this, the surface mount mold antenna 1 with high quality and reliability can be offered. 
[0052] furthermore, as shown in the continuous line of drawing 5 , when the resonance frequency f2 
in the secondary mode of the surface mount mold antenna 1 has shifted from the problem of 
process tolerance to the one higher than frequency f2' of a setup For example, by making the 
MIANDA pattern 4 of the above thin with trimming, and raising the inductance component of the 
pattern 4 of the shape of this MIANDA Frequency regulation which lowers the resonance frequency 
in the above-mentioned secondary mode towards frequency f2' of the above-mentioned setup can 
be performed, and the resonance frequency in the secondary mode can be doubled with the 
frequency of a setup. 

[0053] When performing frequency regulation by such trimming, since it does not have big effect on 
a basic mode, fluctuation of the inductance component of the pattern 4 of the shape of MIANDA by 
the trimming can adjust only the resonance frequency f2 in the secondary mode for frequency 
regulation, without almost changing the resonance frequency f1 of a basic mode, and is very 
convenient. 

[0054] moreover, almost the same [ in the resonance frequency f1 and f2 in both the above- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web^cgi_ejje 



2005/10/03 



JP.2001-217643.A [DETAILED DESCRIPTION] 9/21 ^— V 

« 



mentioned basic mode and the secondary mode ] by trimming open end 3a of the electric supply 
radiation electrode 3, and making small capacity between this open end 3a and a gland, when the 
resonance frequency f 1 and f2 in both a basic mode and the secondary mode has shifted to the one 
lower than both the frequencies of a setup — it can raise a frequency part (deltaf) every. 
[0055] In addition, although the surface mount mold antenna 1 of direct excitation lambda / 4 
resonance molds was made into the example and the example of an operation gestalt of the above 
1st explained it by the non-grand mounting type, of course, surface mount mold antennas 1 
corresponding to a dual band direct excitation lambda / other than 4 resonance molds can also be 
equipped with the same configuration by the above-mentioned non-grand mounting type, drawing 6 
— a grand mounting type — an example of the surface mount mold antenna 1 of direct excitation 
lambda / 4 resonance molds — moreover, an example of the surface mount mold antenna 1 of 
reverse F types is further shown for an example of the surface mount mold antenna 1 of capacity 
electric supply lambda/4 molds in drawing 7 with the current distribution in each mode, and 
distribution of voltage at drawing 8 , respectively. In addition, in drawing 6 - drawing 8 , the same 
sign is given to the same component as the surface mount mold antenna 1 shown in said drawing 1 , 
and the detailed explanation is omitted. 

[0056] Like the surface mount mold antenna 1 shown in above-mentioned drawing 1 , transmission 
and reception of the electric wave in two frequency bands, a basic mode and the secondary mode 
(higher mode), are possible for the surface mount mold antenna 1 shown in above-mentioned 
drawing 6 , and its transmission and reception of the signal in two frequency bands, a basic mode 
and the 3rd mode (higher mode), are possible for each surface mount mold antenna 1 shown in 
drawing 7 and drawing 8 . 

[0057] With the surface mount mold antenna 1 shown in drawing 6 , the MIANDAHike pattern 4 is 
partially formed in the maximum resonance current field Z in the secondary mode in the electric 
supply radiation electrode 3, and the serial inductance component is locally added to the maximum 
resonance current field Z in the secondary mode. Moreover, with each surface mount mold antenna 
1 shown in drawing 7 and drawing 8 , the MIANDAHike pattern 4 is partially formed in the maximum 
resonance current field Z in the 3rd mode in the electric supply radiation electrode 3, and the serial 
inductance component is locally added to the maximum resonance current field Z in the 3rd mode. 
In addition, with each surface mount mold antenna 1 of drawing 7 and drawing 8 , the grand jumper 9 
is formed in the edge side of the opposite side of the open end of the electric supply radiation 
electrode 3. 

[0058] It is possible to acquire the same outstanding effectiveness as the surface mount mold 
antenna 1 shown in above-mentioned drawing 1 by having the same characteristic configuration as 
the surface mount mold antenna 1 shown in said drawing 1 also about each surface mount mold 
antenna 1 shown in these drawing 6 - drawing 8 . 

[0059] Below, the 2nd example of an operation gestalt is explained, it is shown in drawing 9 (a) that 
it is characteristic in this 2nd example of an operation gestalt — as — the configuration of said 1 st 
example of an operation gestalt — in addition, it is having formed the MIANDAHike pattern 10 in the 
maximum resonance current field Z of the basic mode in the electric supply radiation electrode 3 
(Z1) further. The other configuration is the same as that of said 1st example of an operation gestalt, 
in explanation of this 2nd example of an operation gestalt, the same sign is given to the same 
component as said 1 st example of an operation gestalt, and duplication explanation of that 
intersection is omitted. 

[0060] In this 2nd example of an operation gestalt, as described above, the MIANDAHike pattern 10 
was formed in the maximum resonance current field Z (Z1) of not only the maximum resonance 
current field Z in the secondary mode in the electric supply radiation electrode 3 (Z2) but a basic 
mode. Thereby, a serial inductance component will be locally prepared in each maximum resonance 
current field Z in a basic mode and the secondary mode in the electric supply radiation electrode 3, 
and the electric merit per unit length of each [ these ] maximum resonance current field Z becomes 
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longer than other fields. That is, the electric supply radiation electrode 3 shown in this 2nd example 
of an operation gestalt is accomplished sequentially from a signal supply side with the configuration 
that the long field X1 of electric length, the short field X2 of electric length, the long field X3 of 
electric length, and electric merit's short field X4 are established in the serial. 
[0061] In addition, the equal circuit of the electric supply radiation electrode 3 in this 2nd example 
of an operation gestalt is shown in drawing 9 (b). L1 shown in this drawing 9 (b) expresses the 
inductance component locally added to the maximum resonance current field Z1 of a basic mode 
with the MIANDA pattern 10 of the above, L2 expresses the inductance component of the short 
field X2 of electric length, and this inductance component L2 is smaller than the above-mentioned 
inductance component LI. Moreover, L3 expresses the inductance component locally added to the 
maximum resonance current field Z2 in the secondary mode with the MIANDA-Iike pattern 4, and 
this inductance component L3 is larger than the above-mentioned inductance component L2. 
Furthermore, L4 expresses the inductance component of the above-mentioned electric merit's short 
field X4, and this inductance component L4 is smaller than the above-mentioned inductance 
component L3. C1 and C2 express the capacity between the electric supply radiation electrode 3 
and a gland, respectively, and R1 and R2 express the flow resistance component in the electric 
supply radiation electrode 3 further again, respectively. 

[0062] By constituting the electric supply radiation electrode 3 as mentioned above, it becomes 
possible to change the resonance frequency difference of a basic mode and the higher mode, and to 
control it further, and a modification setup not only of the resonance frequency f2 in the secondary 
mode but the resonance frequency f 1 of a basic mode can be carried out easily. 
[0063] this invention person investigated by experiment how adjustable [ of the inductance 
component of the MIANDA-Iike pattern 10 ] would be carried out by changing the MIANDA line 
number of the pattern 10 of the shape of MIANDA formed in the maximum resonance current field Z 
of the above-mentioned basic mode (Z1), and the resonance frequency f1 of a basic mode would 
change. This experimental result is shown in drawing 10 (a) and (b). 

[0064] The resonance frequency f1 of a basic mode is falling as are shown in this experimental 
result, and the MIANDA line number of the MIANDA pattern 10 of the above increases and a serial 
inductance component becomes large. The resonance frequency f 1 of a basic mode is high as the 
MIANDA line number of the MIANDA-Iike pattern 10 will decrease and a serial inductance 
component will become small, if it puts in another way. On the other hand, the resonance frequency 
f2 in the secondary mode is almost fixed irrespective of modification of the MIANDA line number of 
the MIANDA-Iike pattern 10. 

[0065] Thus, it can be made to change in the condition of having become independent of the 
resonance frequency f2 in the secondary mode about the resonance frequency f1 of a basic mode 
by changing the serial inductance component locally given to the maximum resonance current field Z 
of a basic mode (Z1) with the MIANDA-Iike pattern 10. Of course, similarly, not only modification of 
the MIANDA line number of the MIANDA-Iike pattern 10 but by [ said ] changing the thinness of the 
MIANDA pitch d of the MIANDA-Iike pattern 10, and a MIANDA line, adjustable [ of the equivalent 
serial inductance component of the MIANDA-Iike pattern 10 ] may be carried out, and a modification 
setup of the resonance frequency f1 of a basic mode may be performed. 
[0066] While forming the pattern 4 of the shape of MIANDA which gives a serial inductance 
component locally in the maximum resonance current field Z in the secondary mode (Z2) according 
to this 2nd example of an operation gestalt The pattern 10 of the shape of MIANDA which gives a 
serial inductance component locally is formed in the maximum resonance current field Z of a basic 
mode (Z1). Since it considered as the configuration which makes the electric length of each 
maximum resonance current field Z of a basic mode and the higher mode longer than other fields, it 
becomes possible to control further the resonance frequency difference of a basic mode and the 
higher mode in a large area. 

[0067] Moreover, a modification setup of each resonance frequency f 1 and f2 of a basic mode and 
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the higher mode can be easily carried out, respectively only by carrying out the design change of 
the MIANDA patterns 4 and 10 of the above, without performing a big design change. Furthermore, 
since the resonance frequency f1 of a basic mode and the resonance frequency f2 in the secondary 
mode are controllable by the condition of having become independent, respectively with a sufficient 
precision, the design degree of freedom corresponding to a multi-band will go up, and precision can 
improve easily each above-mentioned resonance frequency f1 and f2 an adjustment setup to a 
desired setting frequency, respectively. Thereby, the surface mount mold antenna 1 with high quality 
and dependability can be offered. 

[0068] Furthermore, the control range which can change each of that resonance frequency f 1 and f2 
can be extended by considering as the method which performs an adjustment setup of each 
resonance frequency f1 and f2 of a basic mode and the higher mode by modification of the serial 
inductance component by the MIANDA patterns 4 and 10 of the above. 

[0069] From the above-mentioned thing, the surface mount mold antenna 1 suitable for the needs 
corresponding to a multi-band can be offered further efficiently easily, and low cost-ization of the 
surface mount mold antenna 1 can be attained. Moreover, since the formation field of the MIANDA- 
like patterns 4 and 10 is small and it ends, the miniaturization of the surface mount mold antenna 1 
can be attained. 

[0070] Also in this 2nd example of an operation gestalt furthermore, according to the problem of 
process tolerance Even if each resonance frequency f 1 and f2 in the basic mode of the surface 
mount mold antenna 1 and the secondary mode has shifted from the frequency of a setup As said 
1 st example of an operation gestalt described, frequency regulation of each resonance frequency f 1 
and f2 in a basic mode and the secondary mode is performed by changing each inductance 
component of the MIANDA patterns 4 and 10 of the above with trimming, respectively. It becomes 
possible to double each resonance frequency in a basic mode and the secondary mode with the 
frequency of a setup in the condition of having become independent, respectively. The surface 
mount mold antenna 1 with quality and dependability higher thereby more still can be offered. 
[0071] In addition, although the surface mount mold antenna 1 shown in drawing 9 was made into 
the example and this 2nd example of an operation gestalt explained it At of course, each surface 
mount mold antenna 1 as shown in drawing 6 which was described above - drawing 8 In this 2nd 
example of an operation gestalt, a characteristic configuration (that is, configuration which forms the 
MIANDA-like pattern 10 in the maximum resonance current field Z of a basic mode (Z1) (edge field 
by the side of signal supply of the electric supply radiation electrode 3) partially, and adds a serial 
inductance component locally) may be prepared. Also in this case, outstanding effectiveness which 
was described above can be done so. 

[0072] Below, the 3rd example of an operation gestalt is explained. In addition, in explanation of this 
3rd example of an operation gestalt, the same sign is given to the same component as said each 
example of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0073] By the way, if the capacity component C is formed in the current path (transmission line) 1 2 
for which a current flows in juxtaposition as shown in drawing 1 1 (a), it will be in a condition 
equivalent to having formed the inductance component L in the part in which the juxtaposition 
capacity component C was formed in serial as [ show / in drawing 1 1 (b) ]. 

[0074] In this 3rd example of an operation gestalt, it considered as the configuration which adds an 
equivalent serial inductance component to the maximum resonance current field Z of one side of a 
basic mode and the higher mode, or both locally using the above-mentioned phenomenon. The 
example of the surface mount mold antenna 1 with the configuration is shown in drawing 12 (a), (b), 
and (c), respectively. 

[0075] With each surface mount mold antenna 1 shown in drawing 12 (a), (b), and (c), it has 
composition which adds an equivalent serial inductance component to the maximum resonance 
current field Z in the secondary mode (Z2) locally. That is, in the example shown in drawing 12 (a), it 
cuts deeply to the flank of the maximum resonance current field Z in the secondary mode in the 
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band-like electric supply radiation electrode 3 (Z2), and the section 13 is formed, and opposite 
arrangement of the electrode 14 for juxtaposition capacity loading is carried out through spacing at 
the above-mentioned slitting section 13. Thus, the capacity component C between the above- 
mentioned slitting section 13 and the electrode 14 for juxtaposition capacity loading will be formed 
in the maximum resonance current field Z in the secondary mode (Z2) in juxtaposition by forming 
the slitting section 13 and the electrode 14 for juxtaposition capacity loading. For this reason, it will 
be in a condition equivalent to having added the serial inductance component to the maximum 
resonance current field Z in the secondary mode (Z2) as [ described / above ]. 
[0076] Moreover, in addition to the configuration of the surface mount mold antenna 1 of drawing 1 
shown in said 1st example of an operation gestalt, in the example shown in drawing 12 (b), opposite 
arrangement of the electrode 14 for juxtaposition capacity loading is carried out through spacing at 
the bend section of the MIANDA-like pattern 4. Also in this case, the capacity component C will be 
formed in the pattern 4 of the shape of MIANDA in the maximum resonance current field Z in the 
secondary mode (Z2) in juxtaposition like above-mentioned drawing 12 (a). For this reason, in the 
example shown in this drawing 12 (b), the serial inductance component of the sum total of the serial 
inductance component by the MIANDA-like pattern 4, and the MIANDA-like pattern 4 and the 
equivalent serial inductance component based on the capacity component C between the electrodes 
14 for juxtaposition capacity loading will be added to the maximum resonance current field Z in the 
secondary mode (Z2). 

[0077] Furthermore, in the example shown in drawing 1 2 (c), in addition to the configuration of the 
surface mount mold antenna 1 of drawing 1 shown in said 1st example of an operation gestalt, it is 
arranged so that the Kushigata-like electrode 14 for juxtaposition capacity loading may get into gear 
through MIANDA-like the MIANDA line and spacing of a pattern 4. Also in this case, the 
juxtaposition capacity component C will be formed in the pattern 4 of the shape of MIANDA in the 
maximum resonance current field Z in the secondary mode (Z2) like above-mentioned Fig. 1212 (b). 
Not only in the serial inductance component by the MIANDA-like pattern 4 The equivalent serial 
inductance component resulting from the capacity component C between the MIANDA pattern 4 of 
the above and the electrode 14 for juxtaposition capacity loading can also be added to the maximum 
resonance current field Z in the secondary mode (Z2). 

[0078] In addition, the configuration which adds a serial inductance component locally equivalent 
using the above-mentioned juxtaposition capacity component C is not limited to the gestalt of 
above-mentioned drawing 1 2 (a) - (c). For example, it is good also as a configuration which does not 
form the above-mentioned juxtaposition capacity component C in the maximum resonance current 
field Z of the higher mode, but prepares the same configuration as the above in the maximum 
resonance current field Z of a basic mode (Z1), and adds the equivalent serial inductance 
component by the juxtaposition capacity component C. 

[0079] Moreover, it is good also as a configuration which prepares the respectively same 
configuration as the above in the maximum resonance current field Z of both a basic mode and the 
higher mode, and adds locally the equivalent serial inductance component by the juxtaposition 
capacity component C. For example, in addition to the configuration of each example shown in 
above-mentioned drawing 12 R> 2 (a) - (c), the pattern 10 of the shape of MIANDA as shown in said 
2nd example of an operation gestalt to the maximum resonance current field Z of a basic mode (Z1) 
may be formed. 

[0080] Furthermore, although each example shown in above-mentioned drawing 12 (a) - (c) was the 
thing of non-grand mounting and direct excitation lambda / 4 resonance molds Of course, the thing 
of non-grand mounting and capacity electric supply lambda/4 molds, the thing of grand mounting 
and direct excitation lambda / 4 resonance molds, the thing of grand mounting and capacity electric 
supply lambda/4 molds, and the thing of reverse F types may also be equipped with a characteristic 
configuration in this 3rd example of an operation gestalt. Also in this case, outstanding effectiveness 
which was described above can be done so. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/10/03 



UP.2001-217643.A [DETAILED DESCRIPTION] 



13/21 /<— v 



[0081] According to this 3rd example of an operation gestalt, it considered as the configuration 
which gives a serial inductance component locally to the energization path of a current by forming 
the capacity component C in juxtaposition using the phenomenon which can give an equivalent serial 
inductance component to the energization path of a current to the maximum resonance current field 
Z of one side of a basic mode and the higher mode, or both. The effectiveness that the resonance 
frequency difference of a basic mode and the higher mode can be changed like each above- 
mentioned example of an operation gestalt by having this configuration, The effectiveness that the 
surface mount mold antenna 1 which control of each resonance frequency f1 and f2 of a basic mode 
and the higher mode became easy, and whose design degree of freedom improved, and suited needs, 
such as multi-band correspondence, can be offered efficiently easily, The outstanding effectiveness, 
such as effectiveness that miniaturization and low cost-ization of the surface mount mold antenna 1 
can be attained, can be done so. 

[0082] moreover, the thing to do for adjustable [ of the magnitude of said juxtaposition capacity 
component C ] — the above — the above of trimming the above-mentioned electrode 14 for 
juxtaposition capacity loading, and carrying out adjustable [ of the above-mentioned juxtaposition 
capacity component C ] from the problem of process tolerance, when the resonance frequency of a 
basic mode or the higher mode has shifted from the frequency of a setup since it can carry out 
adjustable [ of the magnitude of an equivalent serial inductance component ] — it is possible to 
adjust the above-mentioned resonance frequency by the local magnitude adjustable technique of a 
serial inductance component 

[0083] Below, the 4th example of an operation gestalt is explained. In addition, in explanation of this 
4th example of an operation gestalt, the same sign is given to the same component as said each 
example of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0084] It being characteristic in this 4th example of an operation gestalt is that the piece of a 
dielectric which changes from a high dielectric material to the part in which the dielectric base 2 is 
constituted by the zygote of two or more pieces of a dielectric with which dielectric constants 
differ, and one [ at least ] maximum resonance current field Z of a basic mode and the higher modes 
is formed is arranged. 

[0085] The example of the surface mount mold antenna 1 with the configuration is shown in drawing 
13 (a). By the example shown in this drawing 13 (a), the dielectric base 2 has piece of one dielectric 
1 5b with a dielectric constant higher than the dielectric constant, piece of dielectric 1 5a, and piece 
of these dielectrics 15a, of two pieces, is the gestalt between which piece of two above-mentioned 
dielectrics 15a puts piece of dielectric 15b, for example, is joined in one by ceramics adhesives etc. 
Piece of dielectric 1 5b of the above-mentioned quantity dielectric constant is arranged at the part 
corresponding to the maximum resonance current field Z in the secondary mode (Z2). 
[0086] Thus, the capacity between the maximum resonance current field Z in the secondary mode in 
the electric supply radiation electrode 3 (Z2) and a gland becomes larger than other fields by 
arranging piece of dielectric 15b which has a dielectric constant higher than other parts in the part 
corresponding to the maximum resonance current field Z in the secondary mode in the dielectric 
base 2 (Z2). Since the capacity between the maximum resonance current field Z in the secondary 
mode (Z2 ) and a gland be prepare in the current path of the electric supply radiation electrode 3 in 
juxtaposition , it will be in a condition equivalent to originate in the juxtaposition capacity component 
C , and add an inductance component to the maximum resonance current field Z in the secondary 
mode (Z2 ) locally in serial as [ described / said 3rd example of an operation gestalt ] . 
[0087] Thus, a serial inductance component can be made to add to the maximum resonance current 
field Z in the secondary mode of the electric supply radiation electrode 3 (Z2) locally by the example 
shown in this drawing 1 3 (a) by making piece of dielectric 15b which has a dielectric constant higher 
than other parts in the part corresponding to the maximum resonance current field Z in the above- 
mentioned secondary mode in the dielectric base 2 (Z2) intervene. That is, piece of dielectric 15b 
functions as a dielectric for equivalent serial inductance addition. 
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[0088] Moreover, other examples are shown in drawing 13 (b). In this drawing 13 (b), while having the 
configuration of drawing 1 shown in said 1st example of an operation gestalt, piece of dielectric 15b 
which functions as a dielectric for equivalent serial inductance addition is arranged like above- 
mentioned drawing 1 3 (a) to the part (that is, part in which the MIANDA-like pattern 4 is formed) 
corresponding to the maximum resonance current field Z in the secondary mode (Z2). By preparing 
piece of dielectric 15b [ that the above-mentioned dielectric constant is high (a dielectric constant 
is size) ] by the example shown in this drawing 13 (b) In the maximum resonance current field Z in 
the secondary mode in the electric supply radiation electrode 3 (Z2) The equivalent serial 
inductance component resulting from the bigger juxtaposition capacity component C than the 
pattern 4 of the shape not only of the serial inductance component by the MIANDA-like pattern 4 
but MIANDA and other parts between glands will be added. Furthermore, the capacity between the 
MIANDA lines d as shown in drawing 4 increases more by piece of dielectric 15b, and the 
effectiveness of equivalent serial inductance component addition increases further. 
[0089] In addition, like the above, the configuration which adds a serial inductance component using 
a high dielectric material is not limited to the configuration of above-mentioned drawing 1 3 (a) and 
(b), and can take the gestalt of various operations. For example, although it was the configuration 
which gives a serial inductance component locally to the maximum resonance current field Z in the 
secondary mode (Z2) using a high dielectric material by each example shown in above-mentioned 
drawing 1 3 (a) and (b), it is good also as a configuration which gives the equivalent serial inductance 
component using a high dielectric material to the maximum resonance current field Z of the basic 
mode instead of the secondary mode (Z1), for example, in this case — for example, the dielectric 
constant which are the above dielectrics for equivalent serial inductance addition arranges adult 
piece of dielectric 15b to the part of the dielectric base 2 corresponding to the maximum resonance 
current field Z of a basic mode (Z1). 

[0090] Moreover, it is good also as a configuration which gives an equivalent serial inductance 
component locally to the maximum resonance current field Z in both a basic mode and the 
secondary mode using a high dielectric material, in this case — for example, the dielectric constant 
which is the above-mentioned dielectric for equivalent serial inductance addition, respectively 
arranges adult piece of dielectric 15b to the part of the dielectric base 2 corresponding to each 
maximum resonance current field Z in a basic mode and the secondary mode. 
[0091] Furthermore, although the dielectric base 2 was constituted from each example shown in 
above-mentioned drawing 13 (a) and (b) by the zygote of two or more sorts of pieces 1 5a and 1 5b 
of a dielectric For example, a slot and a through tube are prepared in the location of the dielectric 
base 2 corresponding to the maximum resonance current field Z of one side of a basic mode and the 
higher mode, or both. These slots and a through tube may be filled up with the high dielectric 
material which functions as a dielectric for equivalent serial inductance addition with a dielectric 
constant higher than other parts. Moreover, it is good also as structure of sticking a tabular (the 
shape of a chip) piece with a high dielectric constant on the location corresponding to the maximum 
resonance current field Z of one side of a basic mode and the higher mode, or both sides. 
[0092] Furthermore, although the characteristic configuration was prepared in the surface mount 
mold antenna 1 which has a characteristic configuration in said 1 st example of an operation gestalt 
in this 4th example of an operation gestalt in the example shown in above-mentioned drawing 13 (b) 
In said 2nd example of an operation gestalt at the characteristic surface mount mold antenna 1 of a 
configuration it is said that a characteristic configuration may be prepared in this 4th example of an 
operation gestalt — as — said the 1- a characteristic configuration may be combined with the 
characteristic configuration of operation gestalt 1 or more of each 3rd examples of an operation 
gestalt in this 4th example of an operation gestalt. 

[0093] Furthermore, although each example shown in above-mentioned drawing 13 (a) and (b) was 
the thing of non-grand mounting and direct excitation lambda / 4 resonance molds Of course, the 
thing of non-grand mounting and capacity electric supply lambda/4 molds, the thing of grand 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgLeije 



2005/10/03 



I 

I 



UP,2001-217643,A [DETAILED DESCRIPTION] 



15/21 ^-v 



mounting and direct excitation lambda / 4 resonance molds, the thing of grand mounting and 
capacity electric supply lambda/4 molds, and the thing of reverse F types may also be equipped 
with a characteristic configuration in this 4th example of an operation gestalt Also in this case, 
outstanding effectiveness which was described above can be done so. 

[0094] Since the dielectric for equivalent serial inductance addition with a dielectric constant higher 
than other parts was prepared in the part of the dielectric base 2 corresponding to one [ at least ] 
maximum resonance current field Z of a basic mode and the higher mode according to this 4th 
example of an operation gestalt, a serial inductance component can be locally given to the maximum 
resonance current field Z of a basic mode or the higher mode. Thereby, the same outstanding 
effectiveness as said each example of an operation gestalt can be done so. 

[0095] Below, the 5th example of an operation gestalt is explained. In addition, in explanation of this 
5th example of an operation gestalt, the same sign is given to the same component as said each 
example of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0096] The electric supply radiation electrode 3 is constituted by the helical pattern, and it being 
characteristic in this 5th example of an operation gestalt is having given the serial inductance 
component locally to the maximum resonance current field Z of one side of the basic mode in such 
a helical electric supply radiation electrode 3, and the higher mode, or both, as shown in drawing 14 . 

[0097] In the electric supply radiation electrode 3 of a helical pattern, an inductance component can 
be partially raised by narrowing helical line spacing of a helical pattern locally like the field P of 
drawing 14 . Moreover, the magnitude of the inductance component raised to the above-mentioned 
partial target can be changed by changing the local dielectric constant of the dielectric base 2 like a 
helical line number, spacing between Rhine, or said 4th example of an operation gestalt. In this 5th 
example of an operation gestalt, a serial inductance component is locally given to the maximum 
resonance current field Z of one side of a basic mode and the higher mode, or both using this. 
[0098] According to this 5th example of an operation gestalt, also in the surface mount mold 
antenna 1 with which the helical electric supply radiation electrode 3 is formed, the same 
outstanding effectiveness as each above-mentioned example of an operation gestalt can be done so 
by preparing a serial inductance component in the maximum resonance current field Z of one side of 
a basic mode and the higher mode, or both locally. 

[0099] Below, the 6th example of an operation gestalt is explained. In addition, in explanation of this 
6th example of an operation gestalt, the same sign is given to the same component as said each 
example of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0100] That it is characteristic in this 6th example of an operation gestalt In the surface mount mold 
antenna 1 with which the non-supplied electric power radiation electrode 20 is formed in the front 
face of the dielectric base 2 with the electric supply radiation electrode 3 as shown in drawing 15 - 
drawing 17 It is having considered as the configuration which adds a serial inductance component to 
the maximum resonance current field Z of one side of the basic mode in the electric supply radiation 
electrode 3, and the higher mode, or both locally like each above-mentioned example of an operation 
gestalt. 

[0101] With each surface mount mold antenna 1 shown in drawing 15 and drawing 1 6 , one non- 
supplied electric power radiation electrode 20 is formed. By setting the resonance frequency f of 
the non-supplied electric power radiation electrode 20 as the frequency near the resonance 
frequency f 1 of the basic mode in the electric supply radiation electrode 3, as shown in the 
frequency characteristics of drawing 18 (a), the non-supplied electric power radiation electrode 20 
will be in the condition of double-resonating with the resonance wave of the basic mode of the 
electric supply radiation electrode 3, and can attain broadband-ization of a basic mode. 
[0102] Moreover, by setting the resonance frequency f of the above-mentioned non-supplied 
electric power radiation electrode 20 as the frequency near the resonance frequency f2 of the 
higher mode in the electric supply radiation electrode 3, as shown in the frequency characteristics 
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of drawing 18 (c), the non-supplied electric power radiation electrode 20 will be in the condition of 
double-resonating with the resonance wave of the higher mode of the electric supply radiation 
electrode 3, and can attain broadband-ization of the higher mode. 

[0103] With each surface mount mold antenna 1 shown in drawing 17 , two non-supplied electric 
power radiation electrodes 20 (20a, 20b) are formed. By shifting each resonance frequency fa and fb 
of the non-supplied [ these ] electric power radiation electrodes 20a and 20b small [ every ], 
respectively, and setting up near the resonance frequency f1 of the basic mode of the electric 
supply radiation electrode 3, as shown in drawing 18 (b), in the basic mode of the electric supply 
radiation electrode 3, it will be in the three-fold double resonance state, and it becomes possible to 
attain much more broadband-ization of the basic mode of the electric supply radiation electrode 3. 
[0104] Moreover, by shifting each resonance frequency fa and fb of the non-supplied electric power 
radiation electrodes 20a and 20b small [ every ], respectively, and setting up near the resonance 
frequency f2 of the higher mode of the electric supply radiation electrode 3, as shown in drawing 1 8 
(d), in the higher mode of the electric supply radiation electrode 3, it will be in the three-fold double 
resonance state, and it becomes possible to attain much more broadband-ization of the higher mode 
of the electric supply radiation electrode 3. 

[0105] Furthermore, one resonance frequency of the above-mentioned non-supplied electric power 
radiation electrodes 20a and 20b is set up near the resonance frequency f1 of the basic mode of the 
electric supply radiation electrode 3. By setting up near the resonance frequency f2 of the higher 
mode of the electric supply radiation electrode 3, the resonance frequency of the non-supplied 
electric power radiation electrode of another side As shown in drawing 18 (e), it can accomplish with 
the double resonance state by each of the basic mode of the electric supply radiation electrode 3, 
and the higher mode, and broadband-ization of both a basic mode and the higher mode can be 
attained. 

[0106] By each example shown in above-mentioned drawing 15 - drawing 1 7 , as shown in the 
example of an operation gestalt of the above 1st, the MIANDA-like pattern 4 is formed in the 
maximum resonance current field Z of the higher mode in the electric supply radiation electrode 3, 
and the serial inductance component is given locally. Thereby, the same outstanding effectiveness 
can be done so with having been shown in said 1st example of an operation gestalt. 
[0107] In addition, each surface mount mold antenna 1 shown in drawing 1 5 (a) and (b) is the thing 
of non-grand mounting and direct excitation lambda / 4 resonance molds. To the MIANDA-like non- 
supplied electric power radiation electrode 20 being formed in top-face 2a of the dielectric base 2, 
by drawing 1 5 (b), the MIANDA-like non-supplied electric power radiation electrode 20 is formed in 
side-face 2c of the dielectric base 2, and each surface mount mold antenna 1 shown in drawing 15 
(a) and (b) has almost same composition except for the above-mentioned difference at drawing 15 
(a). 

[0108] Moreover, each surface mount mold antenna 1 shown in drawing 15 (c) and (d) is the thing of 
grand mounting and direct excitation lambda / 4 resonance molds. At drawing 15 (c), the MIANDA- 
like non-supplied electric power radiation electrode 20 is hung and formed in side-face 2e from top- 
face 2a of the dielectric base 2 by drawing 15 (d) to the MIANDA-like non-supplied electric power 
radiation electrode 20 being formed in 2d of side faces of the dielectric base 2. Moreover, in drawing 
15 (c), the electric supply radiation electrode 3 applies the width of face of the electric supply 
radiation electrode 3 to an other end side from an end side in drawing 1515 (d) to width efface 
being large as it faces to the MIANDA-like pattern 4 from the electric supply terminal 5 side, and is 
equal width mostly. Each surface mount mold antenna 1 shown in drawing 15 (c) and (d) is the 
almost same configuration except for the above-mentioned difference. 

[0109] Above-mentioned drawing 1 5 (a) The direction of the flow of the current of the electric- 
supply radiation electrode 3 of a vector is the direction shown in the arrow head A of drawing, the 
direction of the flow of the current of the non-supplied electric power radiation electrode 20 of a 
vector is the direction shown in the arrow head B of drawing, and the direction A of the flow of the 
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current of the electric-supply radiation electrode 3 of a vector and the direction B of the flow of 
the current of a non-supplied electric power radiation electrode 20 of a vector have accomplished 
with the abbreviation rectangular cross direction with each surface mount mold antenna 1 shown in 
- (d). 

[01 10] Thus, without the electric supply radiation electrode 3 and the non-supplied electric power 
radiation electrode 20 causing a mutual intervention mutually, when the direction A of a vector of 
the flow of the current of the electric supply radiation electrode 3 and the direction B of a vector of 
the flow of the current of the non-supplied electric power radiation electrode 20 have accomplished 
with the abbreviation rectangular cross direction, it will be stabilized, the double resonance state 
can be made and the surface mount mold antenna 1 with the high dependability of frequency 
characteristics can be offered with implementation of broadband-izing. 

[01 1 1] Furthermore, each surface mount mold antenna 1 shown in drawing 16 ' (a) and (b) is the thing 
of non-grand mounting and direct excitation lambda / 4 resonance molds. In drawing 16 (a), by 
drawing 16 (b), the MIANDA-like non-supplied electric power radiation electrode 20 is formed in 
side-face 2c of the dielectric base 2 to hanging the MIANDA-like non-supplied electric power 
radiation electrode 20 on 2d of side faces from top-face 2a of the dielectric base 2, and being 
formed, and each surface mount mold antenna 1 shown in drawing 16 (a) and (b) is the almost same 
configuration except for the above-mentioned difference. 

[01 12] Furthermore, each surface mount mold antenna 1 shown in drawing 16 (c) and (d) is the thing 
of grand mounting and direct excitation lambda / 4 resonance molds. At drawing 1 6 (c), the 
MIANDA-like non-supplied electric power radiation electrode 20 is formed by drawing 16 (d) over 
top-face 2a and side-face 2e of the above-mentioned dielectric base 2 to the MIANDA-like non- 
supplied electric power radiation electrode 20 being formed in 2d of side faces of the dielectric base 
2. Moreover, in drawing 1 6 (c), the electric supply radiation electrode 3 applies the width of face of 
the electric supply radiation electrode 3 to an other end side from an end side by drawing 16 (d) to 
width of face being large as it faces to the MIANDA-like pattern 4 from the electric supply terminal 
5 side, and is equal width mostly. Each surface mount mold antenna 1 shown in drawing 16 (c) and 
(d) is the almost same configuration except for the above-mentioned difference. 
[01 13] Above-mentioned drawing 1 6 (a) By each example shown in - (d), the maximum electric-field 
field of the electric supply radiation electrode 3 is a field surrounded by the broken line alpha, the 
maximum electric-field field of the non-supplied electric power radiation electrode 20 is a field 
surrounded by the broken line beta, and the maximum electric-field field alpha of these electric 
supply radiation electrode 3 and the maximum electric-field field beta of the non-supplied electric 
power radiation electrode 20 are detached and formed. This drawing 16 (a) Without the electric 
supply radiation electrode 3 and the non-supplied electric power radiation electrode 20 causing a 
mutual intervention mutually by detaching and forming each maximum electric-field fields alpha and 
beta of the above-mentioned electric supply radiation electrode 3 and the non-supplied electric 
power radiation electrode 20 like each example shown in - (d), the stable double resonance state 
can be acquired and it becomes possible to attain broadband-ization certainly. 
[01 14] Drawing 1 7 (a) By each example shown in - (c), as mentioned above, two non-supplied 
electric power radiation electrodes 20a and 20b are formed, and attaining much more broadband- 
ization is equipped with the easy configuration. Drawing 1 7 (a) By each example shown in - (c), as 
shown in drawing, difference is in the configuration and formation location of the non-supplied 
electric power radiation electrodes 20a and 20b, and it has the almost same configuration except it. 
[01 15] According to this 6th example of an operation gestalt, also in the surface mount mold 
antenna 1 which the electric supply radiation electrode 3 and the non-supplied electric power 
radiation electrode 20 are formed, and attains broadband-ization according to the double resonance 
state, the same effectiveness as each above-mentioned example of an operation gestalt can be 
done so by equipping the electric supply radiation electrode 3 with the characteristic configuration 
of each above-mentioned example of an operation gestalt. 
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[01 16] In addition, although it was the configuration which adds a serial inductance component to 
the maximum resonance current field Z of the higher mode in the electric supply radiation electrode 
3 by each example shown in above-mentioned drawing 15 - drawing 1 7 , of course, it is [ in / the 
surface mount mold antenna with which the non-supplied electric power radiation electrode is 
prepared ] good also as a configuration which gives a serial inductance component locally to the 
maximum resonance current field Z of the basic mode instead of the higher mode. Moreover, as 
shown in the example of an operation gestalt of the above 2nd, it is good also as a configuration 
which gives a serial inductance component locally to the maximum resonance current field Z of both 
a basic mode and the higher mode in the electric supply radiation electrode 3. 
[01 17] As shown in the example of an operation gestalt of the above 3rd, furthermore, use the 
juxtaposition capacity component C or As shown in the example of an operation gestalt of the 
above 4th, use the high dielectric constant dielectric for equivalent serial inductance addition, or 
above-mentioned the 1- the configuration which combined two or more of each 4th examples of an 
operation gestalt is prepared, and, on the other hand, there are a basic mode and the higher mode - 
- it is — it is good also as a configuration which gives a serial inductance component locally to both 
maximum resonance current fields Z. 

[0118] Moreover, although each surface mount mold antenna 1 shown in above-mentioned drawing 
15 - drawing 1 7 was all a direct excitation mold, of course, it can do so the same effectiveness as 
each above-mentioned example of an operation gestalt also in the surface mount mold antenna 1 
double resonance type [, such as reverse F types of those other than a direct excitation mold (for 
example, the thing of a capacity electric supply mold and a helical mold), ] by having the same 
configuration as each above-mentioned example of an operation gestalt 
[01 19] Below, the 7th example of an operation gestalt is explained. In explanation of this 7th 
example of an operation gestalt, the same sign is given to the same component as said each 
example of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0120] That it is characteristic in this 7th example of an operation gestalt In the surface mount mold 
antenna 1 with which both the electric supply radiation electrode 3 and the non-supplied electric 
power radiation electrode 20 are formed It is having considered as the configuration which adds a 
serial inductance component to the maximum resonance current field Z of one side of a basic mode 
and the higher mode, or both locally not only at the electric supply radiation electrode 3 but at the 
non-supplied electric power radiation electrode 20 using the same configuration with having been 
shown at each above-mentioned example of an operation gestalt. If it puts in another way, in this 
7th example of an operation gestalt, the non-supplied electric power radiation electrode 20 is 
accomplished like the electric supply radiation electrode 3 with the configuration that the long field 
of the electric merit per unit length and the short field of electric length are established in the serial 
by turns. 

[0121] The example of the surface mount mold antenna 1 with the configuration is shown in drawing 
19 (a) - (c), drawing 20 (a), and (b). These drawing 19 (a) with each surface mount mold antenna 1 
shown in - (c), drawing 20 (a), and (b) The MIANDA-like pattern 4 is formed in the electric supply 
radiation electrode 3, and the MIANDA-like pattern 21 is partially formed in the non-supplied 
electric power radiation electrode 20, respectively. With the these MIANDAHike patterns 4 and 21 
The serial inductance component is locally added to the maximum resonance current field Z of each 
higher mode of the electric supply radiation electrode 3 and the non-supplied electric power 
radiation electrode 20. 

[0122] Each surface mount mold antenna 1 shown in above-mentioned drawing 19 (a) - (c) is the 
thing of grand mounting and direct excitation lambda / 4 resonance molds. In addition, in drawing 19 
(a) and (c) The direction A of a vector of the flow of the current of the electric supply radiation 
electrode 3 and the direction B of a vector of the flow of the current of the non-supplied electric 
power radiation electrode 20 have accomplished with the abbreviation rectangular cross direction, 
and the double resonance state which prevented the mutual intervention of the electric supply 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejue 



2005/10/03 



JP,2001-217643,A [DETAILED DESCRIPTION] 

» » 



19/21 



radiation electrode 3 and the non-supplied electric power radiation electrode 20, and was stabilized 
can be acquired. Moreover, by drawing 19 (a) - (c), the maximum electric-field field alpha of the 
electric supply radiation electrode 3 and the maximum electric-field field beta of the non-supplied 
electric power radiation electrode 20 are detached and formed in coincidence, and the double 
resonance state which prevented the mutual intervention of the electric supply radiation electrode 3 
and the non-supplied electric power radiation electrode 20, and was stabilized can be acquired like 
the above. 

[0123] Moreover, each surface mount mold antenna 1 of drawing 20 (a) and (b) is the thing of non- 
grand mounting and direct excitation lambda / 4 resonance molds, and the direction A of a vector of 
the flow of the current of the electric supply radiation electrode 3 and the direction B of a vector of 
the flow of the current of the non-supplied electric power radiation electrode 20 have accomplished 
it with the abbreviation rectangular cross direction like above-mentioned drawing 19 (a) and (c) by 
drawing 20 (a). Moreover, in drawing 20 (b), the maximum electric-field field alpha of the electric 
supply radiation electrode 3 and the maximum electric-field field beta of the non-supplied electric 
power radiation electrode 20 are detached and formed like above-mentioned drawing 19 (a) - (c). By 
having the above configurations, drawing 20 (a) and (b) can acquire the double resonance state 
which prevented the mutual intervention of the electric supply radiation electrode 3 and the non- 
supplied electric power radiation electrode 20, and was stabilized, as described above. 
[0124] According to this 7th example of an operation gestalt, in the double resonance type surface 
mount mold antenna 1, it considered as the configuration which the same configuration is prepared 
[ configuration ] and makes a serial inductance component add to the non-supplied electric power 
radiation electrode 20 locally with having been shown in each above-mentioned example of an 
operation gestalt also not only about the electric supply radiation electrode 3 but about the non- 
supplied electric power radiation electrode 20. For this reason, an adjustable setup of the resonance 
frequency of the non-supplied electric power radiation electrode 20 becomes easy, and the surface 
mount mold antenna 1 suitable for needs, such as multi-band correspondence, can be offered still 
more easily. 

[0125] In addition, in this 7th example of an operation gestalt, although each example was shown in 
drawing 19 (a) - (c), drawing 20 (a), and (b), of course, it is not limited to each example shown in 
above-mentioned drawing 19 (a) - (c), drawing 20 (a), and (b). For example, although it was the 
configuration which adds a serial inductance component to the maximum resonance current field Z 
of each higher mode of the electric supply radiation electrode 3 and the non-supplied electric power 
radiation electrode 20 locally by each example shown in above-mentioned drawing 19 (a) - (c), 
drawing 20 (a), and (b) For example, a serial inductance component may be locally given to the 
maximum resonance current field Z of the basic mode instead of the higher mode, and a serial 
inductance component may be locally added to the maximum resonance current field Z of both a 
basic mode and the higher mode. 

[0126] Moreover, a serial inductance component is not added using a MIANDA-like pattern, but the 
above-mentioned juxtaposition capacity may be used or a serial inductance component may be 
locally added with the other means shown in each above-mentioned example of an operation gestalt 
of using the dielectric for equivalent serial inductance addition. 

[0127] Furthermore, although each example shown in above-mentioned drawing 19 (a) - (c), drawing 
20 R> 0 (a), and (b) was a direct excitation mold In the surface mount mold antenna 1 double 
resonance type [, such as a thing of a capacity electric supply mold, a helical type thing, and a thing 
of reverse F types, 1 the same configuration as the example of an operation gestalt of the above 
7th may be prepared, and the same outstanding effectiveness as the above can be done so. 
[0128] Below, the 8th example of an operation gestalt is explained. This 8th example of an operation 
gestalt shows the example of a configuration of a communication device. The communication device 
in this 8th example of an operation gestalt is pocket mold telephone, as shown in drawing 21 . The 
circuit board 32 is built in in the case 31 of this pocket mold telephone 30, and the surface mount 
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mold antenna 1 which equipped this circuit board 32 with the characteristic configuration shown in 
each above-mentioned example of an operation gestalt is mounted. 

[0129] Moreover, as shown in drawing 21 , the sending circuit 33, the receiving circuit 34, and the 
transceiver switch circuit 35 are formed in the circuit board 32 of the above-mentioned pocket mold 
telephone 30. Flow connection of the above-mentioned surface mount mold antenna 1 is made 
through the transceiver switch circuit 35 by being mounted in the circuit board 32 in the above- 
mentioned sending circuit 33 and a receiving circuit 34. In this pocket mold telephone 30, 
transceiver actuation is smoothly performed by switch actuation of the above-mentioned 
transceiver switch circuit 35. 

[0130] Since the pocket mold telephone 30 was equipped with the surface mount mold antenna of 
the type corresponding to the dual band equipped with the characteristic configuration shown in said 
each example of an operation gestalt according to this 8th example of an operation gestalt, the 
signal of two different frequency bands can be transmitted and received only by forming one surface 
mount mold antenna 1. Moreover, since each resonance frequency of a basic mode and the higher 
mode in the electric supply radiation electrode 3 is the frequency of a setup mostly, it can provide 
with a communication device with the high dependability of an antenna property. 
[0131] Moreover, by having the characteristic configuration shown in each above-mentioned 
example of an operation gestalt, as each above-mentioned example of an operation gestalt 
described, it is cheap, the surface mount mold antenna 1 can be provided, and it becomes easy by 
having the cheap surface mount mold antenna 1 to attain low cost-ization of a communication 
device. 

[0132] In addition, this invention is not limited to each above-mentioned example of an operation 
gestalt, and can take the gestalt of various operations. For example, although the pocket mold 
telephone 30 was made into the example and the example of an operation gestalt of the above 8th 
explained it as a communication device, this invention can be applied to radio communication 
equipments other than pocket mold telephone. 
[0133] 

[Effect of the Invention] According to this invention, on the current path of the electric supply 
radiation electrode of a surface mount mold antenna, since the long field of the electric merit per 
unit length and electric merit's short field are established in the serial by turns, the resonance 
frequency difference of a basic mode and the higher mode will be changed a lot, and can be 
controlled. When a serial inductance component is locally added to the maximum resonance current 
field of one side of the basic mode in the electric supply radiation electrode of a surface mount mold 
antenna, and the higher mode, or both and the long field of electric length is especially formed in it, 
the resonance frequency difference of the above-mentioned basic mode and the higher mode can 
be controlled with a sufficient precision. 

[0134] Moreover, an adjustment setup of the resonance frequency in the mode in which the above- 
mentioned serial inductance component was added in the condition of having made a basic mode 
and the higher mode becoming independent, respectively can be performed only by carrying out a 
modification setup of the magnitude of the serial inductance component, a modification setup of 
each resonance frequency of a basic mode and the higher mode becomes easy, and the degree of 
freedom of an antenna design of multi-band correspondence is expanded. 

[0135] The above-mentioned thing can design easily a surface mount mold antenna with desired 
frequency characteristics efficiently. And by the method which sets up resonance frequency by the 
above-mentioned serial inductance component, since resonance frequency is controllable with ease 
and a sufficient precision, the quality and reliability of a surface mount mold antenna can be raised, 
and the epoch-making effectiveness that it is cheap and can provide upwards can be done so. 
[0136] What [ is the pattern of the shape of MIANDA which the serial inductance component for 
constituting the long field of electric length formed in the electric supply radiation electrode ] That 
to which the equivalent serial inductance component is added by the juxtaposition capacity 
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component, If the adult dielectric for equivalent serial inductance addition has a dielectric constant 
in some to which it is locally prepared and the serial inductance component is added A serial 
inductance component can be made to add to the maximum resonance current field of one side of a 
basic mode and the higher mode, or both like the above, without enlarging a surface mount mold 
antenna. Moreover, since it is an easy configuration to change the serial inductance component 
greatly, the control range which can change the resonance frequency in the mode in which the 
above-mentioned serial inductance component was added becomes large, and becomes possible [ it 
being wide range and carrying out an adjustment setup of the resonance frequency ]. 
[0137] Moreover, an electric supply radiation electrode is a helical pattern, and if it is in the 
configuration thing to which helical line spacing is locally narrowed by the maximum resonance 
current field of one side of a basic mode and the higher mode, or both, and a serial inductance 
component is added, also in a helical type surface mount mold antenna, the same outstanding 
effectiveness can be done so with having described above. Moreover, even if it is in the thing of the 
double resonance type with which the non-supplied electric power radiation electrode was prepared 
with the electric supply radiation electrode, as described above, the same outstanding effectiveness 
as the above can be done so by having the configuration which gives a serial inductance component 
to the maximum resonance current field of one side of the basic mode in an electric supply radiation 
electrode, and the higher mode, or both. 

[0138] In a double resonance type surface mount mold antenna furthermore, not only in an electric 
supply radiation electrode The thing equipped with the configuration which adds a serial inductance 
component to a non-supplied electric power radiation electrode as well as the above, If a non- 
supplied electric power radiation electrode is one of those by which the long field of electric length 
and the short field of electric length are established by turns in the serial Also not only about an 
electric supply radiation electrode but about a non-supplied electric power radiation electrode, like 
the above, it is efficient, and moreover, it is cheap and the surface mount mold antenna with which 
an adjustment setup of resonance frequency became easy, the double resonance state was 
certainly made, and it had desired frequency characteristics, and broadband-ization was attained 
can be offered. 

[0139] Furthermore, in a double resonance type surface mount mold antenna, if the direction of a 
vector of the flow of the current of an electric supply radiation electrode and the direction of a 
vector of the flow of the current of a non-supplied electric power radiation electrode are one of 
those which have accomplished with the abbreviation rectangular cross direction, or keep away the 
electric-field maximum field, it can prevent that an electric supply radiation electrode and a non- 
supplied electric power radiation electrode cause a mutual intervention, and the stable double 
resonance state can be acquired. 

[0140] Furthermore, if it is in the communication device equipped with the surface mount mold 
antenna which can do so effectiveness which was described above, it is cheap and the reliable 
communication device of an antenna property can be offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the 1 st example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 2] It is the graph which shows an example of the general current distribution in the electric 
supply radiation electrode of a surface mount mold antenna, and distribution of voltage for every 
mode. 

[Drawing 3] It is the explanatory view showing the example of fluctuation of the resonance 
frequency to change of the MIANDA line number of the pattern of the shape of characteristic 
MIANDA in the 1st example of an operation gestalt. 

[Drawing 4] It is the explanatory view showing typically the capacity produced between the MIANDA 
lines in a MIANDA-like pattern. 

[Drawing 5] It is the explanatory view showing an example of the frequency characteristics of a 
surface mount mold antenna. 

[Drawing 6] It is the explanatory view showing an example at the time of applying the characteristic 
configuration in the 1st example of an operation gestalt to the surface mount mold antenna of grand 
mounting and direct excitation lambda / 4 resonance molds. 

[Drawing 7] It is the explanatory view showing an example at the time of applying the characteristic 
configuration in the 1st example of an operation gestalt to the surface mount mold antenna of grand 
mounting and capacity electric supply lambda/4 molds. 

[Drawing 8] It is the explanatory view showing an example at the time of applying the characteristic 
configuration in the 1 st example of an operation gestalt to the surface mount mold antenna of a 
reverse female mold. 

[Drawing 9] It is the explanatory view showing the 2nd example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 10] It is an explanatory view showing fluctuation of the resonance frequency to change of 
the MIANDA line number of the pattern of the shape of MIANDA formed in the maximum resonance 
current field of the basic mode in an electric supply radiation electrode. 

[Drawing 1 1] It is drawing explaining the ability to add an inductance component to the energization 
path of a current at a serial by adding a capacity component to the energization path of a current at 
juxtaposition. 

[Drawing 12] It is the explanatory view showing the 3rd example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 1 3] It is the explanatory view showing the 4th example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 14] It is the explanatory view showing the 5th example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 15] It is the explanatory view showing the 6th example of an operation gestalt of the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2005/10/03 



JP.2001-217643.A [DESCRIPTION OF DRAWINGS] 



2/2 ^— v 



surface mount mold antenna concerning this invention. 

[Drawing 16] Then, it is the explanatory view showing the 6th example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 17] It is the explanatory view showing the 6th example of an operation gestalt of the 
surface mount mold antenna which furthermore continues and is applied to this invention. 
[Drawing 18] It is the graph which shows the example of the frequency characteristics of each 
surface mount mold antenna shown in drawing 1 5 - drawing 1 7 . 

[Drawing 19] It is the explanatory view showing the 7th example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 20] Then, it is the explanatory view showing the 7th example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 21] It is the explanatory view showing an example of the communication device concerning 
this invention. 

[Drawing 22] It is the explanatory view showing the example of a proposal. 
[Description of Notations] 

1 Surface Mount Mold Antenna 

2 Dielectric Base 

3 Electric Supply Radiation Electrode 
4, 10, 21 MIANDA-like pattern 

5 Electric Supply Terminal 
9 Grand Jumper 

14 Electrode for Juxtaposition Capacity Loading 
15a, 15b Piece of a dielectric 

20 Non-Supplied Electric Power Radiation Electrode 
30 Pocket Mold Telephone 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 13] 
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[Drawing 16] 
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[Drawing 1 7] 
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